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710~ 1700

Receiving, via a graphical user interface, a request to generate an initial
design of experiment plan based on one or more experiment factors

720 ™ h 4

(Generaling a first plan setlings container object that represents the initial
design of experiment plan in computer memory, wherein generating the
first plan settings container object includes:

720A~,
Creating a plan factors data object based on the one or more
experiment factors
7208\ ¥

Creating a plan model! data object that stores parameters of a model
associated with the first plan settings container object

730~ 4

Instantiating, within the graphical user interface, a plan explorer section
that includes a plan settings graphical entry that displays a graphical
representation of the plan factors data object and the plan model data

object associated with the first plan settings container cbject

746 ™y ¥

Receiving, via the graphical user interface, a request to generate an initial
design of experiment test plan for the initial design of experiment plan

75@ ™ ¥

Assaciating the first plan settings container object with a first test plan
container object that represents the initial design of experiment test plan
in the computer memory, wherein the first test plan container object is
used to generate one or more experimental run plans for the model
associated with the first plan settings container object

760~ ¥

instantiating, within the plan settings graphical eniry corresponding to the
first plan settings container object, a fest plan explorer section that
includes a first test plan graphical entry thal displays a graphical
representation of the one or more experimental runs plans generated for
the model associated with the first plan settings container object

FIG. 7
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846~
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ffactor(
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Number of Levels({ 3 ), 8068
Factor Transformation { "Log" ),
Low Usage Condition{ 20 ),
High Usage Condition({ 30 ),
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High Usage Condition{ 110 )
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ALT Plan(

846c—"  "Plan Settings 1",
Plan Factors{ <~ 812A
Factor{
Factor Name{ "Temp” ),
Number of Levels( 3 ),
Factor Transformation{ "Arrhenius Celsius” ),

Low Usage Condition{ 20 ),
High Usage Condition{ 30 ),
Low Usage Condition{ 90 ),
_ High Usage Condition{ 110}
)
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Factor Name { "Voltage” ),
Number of Levels{ 3 },

Factor Transformation{ "Log" },
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) -,
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® ®
Plan Model(<" 8147
Distribution Choice( "Weibull” ),
Optimality Criterion { "Failure Probability” },
Failure Time of Interest{ 100 ),
Total Units Under Test{ 100 ),
Test Length { 1000 ),
Planning Values by Failure Quantiles(
[90 90 0.1 97.8620666168239,
110 90 0.1 79.0679240523495,
90 110 0.1 95.3833343115806),

1

),
846D~ ALT Plan Design(
"Test Plan 1-3°,
Design Model(
Distribution Choice{ "Weibull" }
Optimality Criterion{ "Failure Probability” ),
Failure Time of Interest{ 100 }, B16A
Total Units Under Test( 100 }, <«
Test Length ( 1000 ),
Planning Values by Failure Quantiles(
[90 90 0.1 97.8620666168239,
110 90 0.1 79.0679240523495,
80 110 0.1 95.3833343115506],

g

),
Set Alpha Value (0.05),
Set Minimum Proportion{ 0.1)

)

))
ALT Plan(
846E-"  "Plan Settings 2", 8198
Plan Factors{ «”
Factor{
Factor Name( "Temp" ),
Number of Levels{ 3 ),
Factor Transformation( "Arthenius Fahrenhelt” ),
Low Usage Condition{ 20 ), @

FIG. 8L
{Continued)
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Planning Values by Failure Quantiles {
190 90 0.1 91.4716306378044,
110 90 0.1 78.8114964779219,
90 110 0.1 89.4448419123717],

i

),
Set Alpha Value( 0.05),
Set Minimum Proportion{ 0.1)

FIG. 8L
(Continued)
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e g@@

910~

Displaying, via a user interface, an inferactive failure probability table
comprising a plurality of editable failure setting rows, wherein a
respective editable failure setling row of the plurality of editable failure
setting rows at least includes an editable probability of failure field and
an editable failure time field

926\ ¥

Displaying, concurrently with the interactive failure probability table, an
interactive failure probability graph that includes a plurality of response
distribution curves generated for the plurality of editable failure setting
rows, wherein a respective response distribution curve of the plurality of
response distribution curves includes a draggable marker positioned at a
point on the respective response distribution curve that corresponds fo a
current value of the editable probability of failure field and the editable
failure time field

930 *\) ¥

Detecting, via the user interface, an input moving the draggable marker
from the point on the respective response distribution curve to a new
point on the interactive tailure probability graph that corresponds to
a new probability of failure value and a new failure time value

940 ™ ¥

Dynamically updating the editable probability of failure field to the new
probability of failure value and the editable failure time field to the new
failure time value in response o detecting the input moving the
draggable marker

FIG. 9
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1100
1110~

Receiving one or more inputs corresponding to a request to compare a
plurality of models

1120~ ¥

Displaying a model comparison user interface in response fo receiving
the request, wherein the model comparison user interface includes:
1120A~

An interactive model comparison graph that plots an efficacy of the
plurality of models

11208~ !

An interactive model comparison table that includes a plurality of
selectable model camparisor; rows corresponding to the plurality
of models

11260\ ¥

A model control toolbar that includes one or more selectable control
elements for dynamically controlling which of the plurality of models
are under comparison in the interactive model comparison graph
and the inferactive model comparison table

1?30‘\\ ¥

Detecting, at the model control toolbar, a selection of a respective
selectable control element of the one or more selectable control elements
{o transition the interactive model comparison graph and the interactive
model comparison table from comparing the plurality of models to
comparing a new set of models

1140~ '

Concurrently modifying the interactive model comparison graph and the
interactive model comparison table in accordance with the selection
detected at the model control toolbar

FIG. 11
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SYSTEMS, METHODS, AND GRAPHICAL
USER INTERFACES FOR ADAPTIVE
DESIGN EXPLORATION AND MODEL
MANAGEMENT

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of U.S. patent applica-
tion Ser. No. 18/932,923, filed on 31 Oct. 2024, which
claims the benefit of U.S. Provisional Application No.
63/557,589, filed on 25 Feb. 2024, U.S. Provisional Appli-
cation No. 63/613,184, filed on 21 Dec. 2023, U.S. Provi-
sional Application No. 63/603,036, filed on 27 Nov. 2023,
and U.S. Provisional Application No. 63/547,780, filed on 8
Nov. 2023, which are incorporated in their entireties by this
reference.

TECHNICAL FIELD

This invention relates generally to the computational
modeling field and, more specifically, to new and useful
systems, methods, and graphical user interfaces for adapta-
tive exploration and management of statistical configura-
tions.

BACKGROUND

Conventional tools for exploring various statistical con-
figurations often lack the flexibility needed for interactive
exploration and adjustment. These tools typically follow a
structured, step-by-step approach that limits users from
making adjustments fluidly in response to changing prefer-
ences. This rigidity complicates the side-by-side evaluation
of alternative statistical configurations, making it time-
consuming and challenging to explore different options
without redoing prior work.

Accordingly, there is a need for new and useful systems,
methods, and graphical user interfaces that allow users to
refine, compare, and explore statistical configurations effi-
ciently. The embodiments of the present application provide
technical solutions that at least address the needs described
above, as well as the deficiencies of the state of the art.

BRIEF SUMMARY OF THE EMBODIMENT(S)

This summary is not intended to identify only key or
essential features of the described subject matter, nor is it
intended to be used in isolation to determine the scope of the
described subject matter. The subject matter should be
understood by reference to appropriate portions of the entire
specification of this patent, any or all drawings, and each
claim.

In some embodiments, a computer-program product com-
prises a non-transitory machine-readable storage medium
storing computer instructions that, when executed by one or
more processors, perform operations comprising: receiving,
via a graphical user interface, a request to generate an initial
design of experiment plan based on one or more experiment
factors; generating a first plan settings container object that
represents the initial design of experiment plan in computer
memory, wherein generating the first plan settings container
object includes: creating a plan factors data object based on
the one or more experiment factors, and creating a plan
model data object that stores parameters of a model asso-
ciated with the first plan settings container object; instanti-
ating, within the graphical user interface, a plan explorer
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section that includes a plan settings graphical entry that
displays a graphical representation of the plan factors data
object and the plan model data object associated with the
first plan settings container object; receiving, via the graphi-
cal user interface, a request to generate an initial design of
experiment test plan for the initial design of experiment
plan; associating the first plan settings container object with
a first test plan container object that represents the initial
design of experiment test plan in the computer memory,
wherein the first test plan container object is used to generate
one or more experimental run plans for the model associated
with the first plan settings container object; and instantiat-
ing, within the plan settings graphical entry corresponding to
the first plan settings container object, a test plan explorer
section that includes a first test plan graphical entry that
displays a graphical representation of the one or more
experimental runs plans generated for the model associated
with the first plan settings container object.

In some embodiments, the request to generate the initial
design of experiment plan is received in response to an input
selecting a selectable user interface element, and the com-
puter instructions, when executed by the one or more
processors, perform operations further comprising: detect-
ing an additional input selecting the selectable user interface
element; performing a determination to determine if the one
or more experiment factors were modified between the input
and the additional input; and if the determination determines
that the one or more experiment factors were modified
between the input and the additional input: generating a
second plan settings container object that represents a sec-
ond design of experiment plan in the computer memory, and
adding, to the plan explorer section, a second plan settings
graphical entry corresponding to the second plan settings
container object.

In some embodiments, the computer instructions, when
executed by the one or more processors, perform operations
further comprising: if the determination determines that the
one or more experiment factors were not modified between
the input and the additional input: forgoing generating the
second plan settings container object, and forgoing adding
the second plan settings graphical entry to the plan explorer
section.

In some embodiments, the one or more experiment factors
were modified between the input and the additional input,
generating the first plan settings container object corre-
sponding to the initial design of experiment plan includes:
creating the plan factors data object based on a state of the
one or more experiment factors when the input is received,
and generating the second plan settings container object
corresponding to the second design of experiment plan
includes: creating a second plan factors data object based on
a state of the one or more experiment factors when the
additional input is received.

In some embodiments, the test plan explorer section
included within the plan settings graphical entry comprises
the first test plan graphical entry and further comprises a
second test plan graphical entry, and the computer instruc-
tions, when executed by the one or more processors, perform
operations further comprising: receiving, via the graphical
user interface, a deletion input for removing the second test
plan graphical entry from the test plan explorer section, and
in response to receiving the deletion input: ceasing display
of the second test plan graphical entry in the test plan
explorer section, and maintaining display of the first test
plan graphical entry in the test plan explorer section.

In some embodiments, the plan explorer section includes
the plan settings graphical entry corresponding to the first
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plan settings container object and further includes a second
plan settings graphical entry corresponding to a second plan
settings container object, and the computer instructions,
when executed by the one or more processors, perform
operations further comprising: receiving, via the graphical
user interface, a deletion input for removing the second plan
settings graphical entry from the plan explorer section, and
in response to receiving the deletion input: ceasing display
of the second plan settings graphical entry in the plan
explorer section, and maintaining display of the plan settings
graphical entry corresponding to the first plan settings
container object in the plan explorer section.

In some embodiments, a test plan explorer section of the
second plan settings graphical entry includes one or more
second test plan graphical entries, and ceasing display of the
second plan settings graphical entry includes ceasing display
of the test plan explorer section of the second plan settings
graphical entry.

In some embodiments, the request to generate the initial
design of experiment test plan for the initial design of
experiment plan is received in response to an input selecting
a selectable user interface element, and the computer
instructions, when executed by the one or more processors,
perform operations further comprising: detecting an addi-
tional input selecting the selectable user interface element;
and in response to detecting the additional input: associating
the first plan settings container object with a second test plan
container object, different from the first test plan container
object, and adding, to the test plan explorer section of the
plan settings graphical entry, a second test plan graphical
entry corresponding to the second test plan container object.

In some embodiments, the in response to detecting the
additional input further includes: performing a determina-
tion to determine if the plan factors data object or the plan
model data object was modified between the input and the
additional input; if the determination determines that the
plan factors data object or the plan model data object was
modified between the input and the additional input: asso-
ciating the first plan settings container object with the
second test plan container object, and adding the second test
plan graphical entry to the test plan explorer section of the
plan settings graphical entry; and if the determination deter-
mines that the plan factors data object and the plan model
data object were not modified between the input and the
additional input: forgoing associating the first plan settings
container object with the second test plan container object,
and forgoing adding the second test plan graphical entry to
the test plan explorer section.

In some embodiments, the plan explorer section of the
graphical user interface includes a tab container, and the plan
settings graphical entry corresponds to a tab within the tab
container.

In some embodiments, the test plan explorer section of the
plan settings graphical entry includes a tab container, and the
first test plan graphical entry corresponds to a tab within the
tab container.

In some embodiments, the computer instructions, when
executed by the one or more processors, perform operations
further comprising: generating a file that serializes the initial
design of experiment plan and the initial design of experi-
ment test plan for the initial design of experiment plan,
wherein generating the file includes: instantiating, in the file,
an experiment configuration entry; adding, to the experiment
configuration entry, a factors configuration entry that seri-
alizes the one or more experiment factors; adding, to the
experiment configuration entry, a plan settings entry that
serializes the first plan settings container object, including
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the plan factors data object and the plan model data object;
and adding, to the plan settings entry, a test design entry that
serializes the first test plan container object.

In some embodiments, the experiment configuration entry
corresponds to a root of the file, the factors configuration
entry and the plan settings entry are child elements of the
experiment configuration entry and stored at a same level in
the file, an entry corresponding to the plan factors data
object and an entry corresponding to the plan model data
object are child elements of the plan settings entry, and the
test design entry is a child element of the plan settings entry
and is stored at a same level as the entry corresponding to the
plan factors data object and the entry corresponding to the
plan model data object.

In some embodiments, the computer instructions, when
executed by the one or more processors, perform operations
further comprising: receiving the file via an upload user
interface, and in response to receiving the file: re-creating
the one or more experiment factors, re-generating the first
plan settings container object, re-instantiating the plan
explorer section to include the plan settings graphical entry,
re-associating the first plan settings container object with the
first test plan container object, and re-instantiating the test
plan explorer section to include the first test plan graphical
entry.

In some embodiments, a computer-implemented method
comprises: receiving, via a graphical user interface, a
request to generate an initial design of experiment plan
based on one or more experiment factors; generating a first
plan settings container object that represents the initial
design of experiment plan in computer memory, wherein
generating the first plan settings container object includes:
creating a plan factors data object based on the one or more
experiment factors, and creating a plan model data object
that stores parameters of a model associated with the first
plan settings container object; instantiating, within the
graphical user interface, a plan explorer section that includes
a plan settings graphical entry that displays a graphical
representation of the plan factors data object and the plan
model data object associated with the first plan settings
container object; receiving, via the graphical user interface,
a request to generate an initial design of experiment test plan
for the initial design of experiment plan; associating the first
plan settings container object with a first test plan container
object that represents the initial design of experiment test
plan in the computer memory, wherein the first test plan
container object is used to generate one or more experimen-
tal run plans for the model associated with the first plan
settings container object; and instantiating, within the plan
settings graphical entry corresponding to the first plan
settings container object, a test plan explorer section that
includes a first test plan graphical entry that displays a
graphical representation of the one or more experimental
runs plans generated for the model associated with the first
plan settings container object.

In some embodiments, the request to generate the initial
design of experiment plan is received in response to an input
selecting a selectable user interface element, and the com-
puter-implemented method further comprises: detecting an
additional input selecting the selectable user interface ele-
ment; performing a determination to determine if the one or
more experiment factors were modified between the input
and the additional input; and if the determination determines
that the one or more experiment factors were modified
between the input and the additional input: generating a
second plan settings container object that represents a sec-
ond design of experiment plan in the computer memory, and
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adding, to the plan explorer section, a second plan settings
graphical entry corresponding to the second plan settings
container object.

In some embodiments, the computer-implemented
method further comprises: if the determination determines
that the one or more experiment factors were not modified
between the input and the additional input: forgoing gener-
ating the second plan settings container object, and forgoing
adding the second plan settings graphical entry to the plan
explorer section.

In some embodiments, the one or more experiment factors
were modified between the input and the additional input,
generating the first plan settings container object corre-
sponding to the initial design of experiment plan includes:
creating the plan factors data object based on a state of the
one or more experiment factors when the input is received,
and generating the second plan settings container object
corresponding to the second design of experiment plan
includes: creating a second plan factors data object based on
a state of the one or more experiment factors when the
additional input is received.

In some embodiments, the test plan explorer section
included within the plan settings graphical entry comprises
the first test plan graphical entry and further comprises a
second test plan graphical entry, and the computer-imple-
mented method further comprises: receiving, via the graphi-
cal user interface, a deletion input for removing the second
test plan graphical entry from the test plan explorer section,
and in response to receiving the deletion input: ceasing
display of the second test plan graphical entry in the test plan
explorer section, and maintaining display of the first test
plan graphical entry in the test plan explorer section.

In some embodiments, the plan explorer section includes
the plan settings graphical entry corresponding to the first
plan settings container object and further includes a second
plan settings graphical entry corresponding to a second plan
settings container object, and the computer-implemented
method further comprises: receiving, via the graphical user
interface, a deletion input for removing the second plan
settings graphical entry from the plan explorer section, and
in response to receiving the deletion input: ceasing display
of the second plan settings graphical entry in the plan
explorer section, and maintaining display of the plan settings
graphical entry corresponding to the first plan settings
container object in the plan explorer section.

In some embodiments, a test plan explorer section of the
second plan settings graphical entry includes one or more
second test plan graphical entries, and ceasing display of the
second plan settings graphical entry includes ceasing display
of the test plan explorer section of the second plan settings
graphical entry.

In some embodiments, the request to generate the initial
design of experiment test plan for the initial design of
experiment plan is received in response to an input selecting
a selectable user interface element, and the computer-imple-
mented method further comprises: detecting an additional
input selecting the selectable user interface element; and in
response to detecting the additional input: associating the
first plan settings container object with a second test plan
container object, different from the first test plan container
object, and adding, to the test plan explorer section of the
plan settings graphical entry, a second test plan graphical
entry corresponding to the second test plan container object.

In some embodiments, a computer-implemented system
comprises: one or mMore processors; a memory; a computer-
readable medium operably coupled to the one or more
processors, the computer-readable medium having com-
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puter-readable instructions stored thereon that, when
executed by the one or more processors, cause a computing
device to perform operations comprising: receiving, via a
graphical user interface, a request to generate an initial
design of experiment plan based on one or more experiment
factors; generating a first plan settings container object that
represents the initial design of experiment plan in computer
memory, wherein generating the first plan settings container
object includes: creating a plan factors data object based on
the one or more experiment factors, and creating a plan
model data object that stores parameters of a model asso-
ciated with the first plan settings container object; instanti-
ating, within the graphical user interface, a plan explorer
section that includes a plan settings graphical entry that
displays a graphical representation of the plan factors data
object and the plan model data object associated with the
first plan settings container object; receiving, via the graphi-
cal user interface, a request to generate an initial design of
experiment test plan for the initial design of experiment
plan; associating the first plan settings container object with
a first test plan container object that represents the initial
design of experiment test plan in the computer memory,
wherein the first test plan container object is used to generate
one or more experimental run plans for the model associated
with the first plan settings container object; and instantiat-
ing, within the plan settings graphical entry corresponding to
the first plan settings container object, a test plan explorer
section that includes a first test plan graphical entry that
displays a graphical representation of the one or more
experimental runs plans generated for the model associated
with the first plan settings container object.

In some embodiments, the request to generate the initial
design of experiment plan is received in response to an input
selecting a selectable user interface element, and the com-
puter-readable instructions cause the computing device to
perform operations further comprising: detecting an addi-
tional input selecting the selectable user interface element;
performing a determination to determine if the one or more
experiment factors were modified between the input and the
additional input; and if the determination determines that the
one or more experiment factors were modified between the
input and the additional input: generating a second plan
settings container object that represents a second design of
experiment plan in the computer memory, and adding, to the
plan explorer section, a second plan settings graphical entry
corresponding to the second plan settings container object.

In some embodiments, the computer-readable instructions
cause the computing device to perform operations further
comprising: if the determination determines that the one or
more experiment factors were not modified between the
input and the additional input: forgoing generating the
second plan settings container object, and forgoing adding
the second plan settings graphical entry to the plan explorer
section.

In some embodiments, the one or more experiment factors
were modified between the input and the additional input,
generating the first plan settings container object corre-
sponding to the initial design of experiment plan includes:
creating the plan factors data object based on a state of the
one or more experiment factors when the input is received,
and generating the second plan settings container object
corresponding to the second design of experiment plan
includes: creating a second plan factors data object based on
a state of the one or more experiment factors when the
additional input is received.

In some embodiments, the test plan explorer section
included within the plan settings graphical entry comprises
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the first test plan graphical entry and further comprises a
second test plan graphical entry, and the computer-readable
instructions cause the computing device to perform opera-
tions further comprising: receiving, via the graphical user
interface, a deletion input for removing the second test plan
graphical entry from the test plan explorer section, and in
response to receiving the deletion input: ceasing display of
the second test plan graphical entry in the test plan explorer
section, and maintaining display of the first test plan graphi-
cal entry in the test plan explorer section.

In some embodiments, the plan explorer section includes
the plan settings graphical entry corresponding to the first
plan settings container object and further includes a second
plan settings graphical entry corresponding to a second plan
settings container object, and the computer-readable instruc-
tions cause the computing device to perform operations
further comprising: receiving, via the graphical user inter-
face, a deletion input for removing the second plan settings
graphical entry from the plan explorer section, and in
response to receiving the deletion input: ceasing display of
the second plan settings graphical entry in the plan explorer
section, and maintaining display of the plan settings graphi-
cal entry corresponding to the first plan settings container
object in the plan explorer section.

In some embodiments, a test plan explorer section of the
second plan settings graphical entry includes one or more
second test plan graphical entries, and ceasing display of the
second plan settings graphical entry includes ceasing display
of the test plan explorer section of the second plan settings
graphical entry.

In some embodiments, the request to generate the initial
design of experiment test plan for the initial design of
experiment plan is received in response to an input selecting
a selectable user interface element, and the computer-read-
able instructions cause the computing device to perform
operations further comprising: detecting an additional input
selecting the selectable user interface element; and in
response to detecting the additional input: associating the
first plan settings container object with a second test plan
container object, different from the first test plan container
object, and adding, to the test plan explorer section of the
plan settings graphical entry, a second test plan graphical
entry corresponding to the second test plan container object.

In some embodiments, a computer-program product com-
prises a non-transitory machine-readable storage medium
storing computer instructions that, when executed by one or
more processors, perform operations comprising: display-
ing, via a user interface, an interactive failure probability
table comprising a plurality of editable failure setting rows,
wherein a respective editable failure setting row of the
plurality of editable failure setting rows at least includes an
editable probability of failure field and an editable failure
time field; displaying, concurrently with the interactive
failure probability table, an interactive failure probability
graph that includes a plurality of response distribution
curves generated for the plurality of editable failure setting
rows, wherein a respective response distribution curve of the
plurality of response distribution curves includes a drag-
gable marker positioned at a point on the respective response
distribution curve that corresponds to a current value of the
editable probability of failure field and the editable failure
time field; detecting, via the user interface, an input moving
the draggable marker from the point on the respective
response distribution curve to a new point on the interactive
failure probability graph that corresponds to a new prob-
ability of failure value and a new failure time value; and
dynamically updating the editable probability of failure field
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to the new probability of failure value and the editable
failure time field to the new failure time value in response to
detecting the input moving the draggable marker.

In some embodiments, the computer instructions, when
executed by the one or more processors, perform operations
further comprising: while detecting the input moving the
draggable marker: detecting that the input moves the drag-
gable marker across one or more intermediate points located
between the point on the respective response distribution
curve and the new point on the interactive failure probability
graph, and dynamically updating the editable probability of
failure field and the editable failure time field as the drag-
gable marker moves across the one or more intermediate
points.

In some embodiments, dynamically updating the editable
probability of failure field and the editable failure time field
as the draggable marker moves across the one or more
intermediate points occurs in real-time or near real-time.

In some embodiments, the interactive failure probability
graph includes one or more intermediate points between (a)
the point on the respective response distribution curve that
the draggable marker is located and (b) the new point on the
interactive failure probability graph, and the computer
instructions, when executed by the one or more processors,
perform operations further comprising: while detecting the
input moving the draggable marker associated with the
respective response distribution curve: detecting that the
input moves the draggable marker across the one or more
intermediate points located between the point on the respec-
tive response distribution curve and the new point on the
interactive failure probability graph, and dynamically updat-
ing the respective response distribution curve to include the
one or more intermediate points as the input is moving the
draggable marker to the new point.

In some embodiments, the computer instructions, when
executed by the one or more processors, perform operations
further comprising: detecting that the draggable marker is
located at the new point on the interactive failure probability
graph; and in response to detecting that the draggable
marker is located at the new point on the interactive failure
probability graph: dynamically updating the respective
response distribution curve to include the new point on the
interactive failure probability graph.

In some embodiments, after dynamically updating the
respective response distribution curve to include the new
point on the interactive failure probability graph: the respec-
tive response distribution curve includes the new point, and
the respective response distribution curve does not include
the point initially included on the respective response dis-
tribution curve before the input was detected.

In some embodiments, the plurality of response distribu-
tion curves includes the respective response distribution
curve that corresponds to the respective editable failure
setting row and a second respective response distribution
curve that corresponds to a second respective editable failure
setting row of the plurality of editable failure setting rows,
the respective response distribution curve is displayed in the
interactive failure probability graph with a first color, and the
second respective response distribution curve is displayed in
the interactive failure probability graph with a second color,
different from the first color.

In some embodiments, the respective editable failure
setting row further includes: one or more editable factor
fields for setting a value of one or more failure acceleration
factors.

In some embodiments, the current value of the editable
probability of failure field specifies a probability of a failure,
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the current value of the editable failure time field specifies
a time of the failure, and the value of the one or more failure
acceleration factors specifies when the one or more failure
acceleration factors are associated with the time of the
failure and the probability of the failure.

In some embodiments, the computer instructions, when
executed by the one or more processors, perform operations
further comprising: detecting, via the user interface, an input
for changing the current value of the editable probability of
failure field and the editable failure time field to a different
value, and dynamically updating the respective response
distribution curve in response to detecting the input for
changing the editable probability of failure field and the
editable failure time field to the different value, wherein the
dynamically updating the respective response distribution
curve includes: moving, in the interactive failure probability
graph, the draggable marker associated with the respective
response distribution curve to a point on the interactive
failure probability graph that corresponds to the different
value of the editable probability of failure field and the
editable failure time field, and updating the respective
response distribution curve to include the point on the
interactive failure probability graph that corresponds to the
different value of the editable probability of failure field and
the editable failure time field.

In some embodiments, a computer-implemented method
comprises: displaying, via a user interface, an interactive
failure probability table comprising a plurality of editable
failure setting rows, wherein a respective editable failure
setting row of the plurality of editable failure setting rows at
least includes an editable probability of failure field and an
editable failure time field; displaying, concurrently with the
interactive failure probability table, an interactive failure
probability graph that includes a plurality of response dis-
tribution curves generated for the plurality of editable failure
setting rows, wherein a respective response distribution
curve of the plurality of response distribution curves
includes a draggable marker positioned at a point on the
respective response distribution curve that corresponds to a
current value of the editable probability of failure field and
the editable failure time field; detecting, via the user inter-
face, an input moving the draggable marker from the point
on the respective response distribution curve to a new point
on the interactive failure probability graph that corresponds
to a new probability of failure value and a new failure time
value; and dynamically updating the editable probability of
failure field to the new probability of failure value and the
editable failure time field to the new failure time value in
response to detecting the input moving the draggable
marker.

In some embodiments, the computer-implemented
method further comprises: while detecting the input moving
the draggable marker: detecting that the input moves the
draggable marker across one or more intermediate points
located between the point on the respective response distri-
bution curve and the new point on the interactive failure
probability graph, and dynamically updating the editable
probability of failure field and the editable failure time field
as the draggable marker moves across the one or more
intermediate points.

In some embodiments, dynamically updating the editable
probability of failure field and the editable failure time field
as the draggable marker moves across the one or more
intermediate points occurs in real-time or near real-time.

In some embodiments, the interactive failure probability
graph includes one or more intermediate points between (a)
the point on the respective response distribution curve that
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the draggable marker is located and (b) the new point on the
interactive failure probability graph, and the computer-
implemented method further comprises: while detecting the
input moving the draggable marker associated with the
respective response distribution curve: detecting that the
input moves the draggable marker across the one or more
intermediate points located between the point on the respec-
tive response distribution curve and the new point on the
interactive failure probability graph, and dynamically updat-
ing the respective response distribution curve to include the
one or more intermediate points as the input is moving the
draggable marker to the new point.

In some embodiments, the computer-implemented
method further comprises: detecting that the draggable
marker is located at the new point on the interactive failure
probability graph; and in response to detecting that the
draggable marker is located at the new point on the inter-
active failure probability graph: dynamically updating the
respective response distribution curve to include the new
point on the interactive failure probability graph.

In some embodiments, after dynamically updating the
respective response distribution curve to include the new
point on the interactive failure probability graph: the respec-
tive response distribution curve includes the new point, and
the respective response distribution curve does not include
the point initially included on the respective response dis-
tribution curve before the input was detected.

In some embodiments, the plurality of response distribu-
tion curves includes the respective response distribution
curve that corresponds to the respective editable failure
setting row and a second respective response distribution
curve that corresponds to a second respective editable failure
setting row of the plurality of editable failure setting rows,
the respective response distribution curve is displayed in the
interactive failure probability graph with a first color, and the
second respective response distribution curve is displayed in
the interactive failure probability graph with a second color,
different from the first color.

In some embodiments, the respective editable failure
setting row further includes: one or more editable factor
fields for setting a value of one or more failure acceleration
factors.

In some embodiments, the current value of the editable
probability of failure field specifies a probability of a failure,
the current value of the editable failure time field specifies
a time of the failure, and the value of the one or more failure
acceleration factors specifies when the one or more failure
acceleration factors are associated with the time of the
failure and the probability of the failure.

In some embodiments, the computer-implemented
method further comprises: detecting, via the user interface,
an input for changing the current value of the editable
probability of failure field and the editable failure time field
to a different value, and dynamically updating the respective
response distribution curve in response to detecting the input
for changing the editable probability of failure field and the
editable failure time field to the different value, wherein the
dynamically updating the respective response distribution
curve includes: moving, in the interactive failure probability
graph, the draggable marker associated with the respective
response distribution curve to a point on the interactive
failure probability graph that corresponds to the different
value of the editable probability of failure field and the
editable failure time field, and updating the respective
response distribution curve to include the point on the
interactive failure probability graph that corresponds to the
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different value of the editable probability of failure field and
the editable failure time field.

In some embodiments, a computer-implemented system
comprises: one or mMore processors; a memory; a computer-
readable medium operably coupled to the one or more
processors, the computer-readable medium having com-
puter-readable instructions stored thereon that, when
executed by the one or more processors, cause a computing
device to perform operations comprising: displaying, via a
user interface, an interactive failure probability table com-
prising a plurality of editable failure setting rows, wherein a
respective editable failure setting row of the plurality of
editable failure setting rows at least includes an editable
probability of failure field and an editable failure time field;
displaying, concurrently with the interactive failure prob-
ability table, an interactive failure probability graph that
includes a plurality of response distribution curves generated
for the plurality of editable failure setting rows, wherein a
respective response distribution curve of the plurality of
response distribution curves includes a draggable marker
positioned at a point on the respective response distribution
curve that corresponds to a current value of the editable
probability of failure field and the editable failure time field;
detecting, via the user interface, an input moving the drag-
gable marker from the point on the respective response
distribution curve to a new point on the interactive failure
probability graph that corresponds to a new probability of
failure value and a new failure time value; and dynamically
updating the editable probability of failure field to the new
probability of failure value and the editable failure time field
to the new failure time value in response to detecting the
input moving the draggable marker.

In some embodiments, the computer-readable instructions
cause the computing device to perform operations further
comprising: while detecting the input moving the draggable
marker: detecting that the input moves the draggable marker
across one or more intermediate points located between the
point on the respective response distribution curve and the
new point on the interactive failure probability graph, and
dynamically updating the editable probability of failure field
and the editable failure time field as the draggable marker
moves across the one or more intermediate points.

In some embodiments, dynamically updating the editable
probability of failure field and the editable failure time field
as the draggable marker moves across the one or more
intermediate points occurs in real-time or near real-time.

In some embodiments, the interactive failure probability
graph includes one or more intermediate points between (a)
the point on the respective response distribution curve that
the draggable marker is located and (b) the new point on the
interactive failure probability graph, and the computer-
readable instructions cause the computing device to perform
operations further comprising: while detecting the input
moving the draggable marker associated with the respective
response distribution curve: detecting that the input moves
the draggable marker across the one or more intermediate
points located between the point on the respective response
distribution curve and the new point on the interactive
failure probability graph, and dynamically updating the
respective response distribution curve to include the one or
more intermediate points as the input is moving the drag-
gable marker to the new point.

In some embodiments, the computer-readable instructions
cause the computing device to perform operations further
comprising: detecting that the draggable marker is located at
the new point on the interactive failure probability graph;
and in response to detecting that the draggable marker is
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located at the new point on the interactive failure probability
graph: dynamically updating the respective response distri-
bution curve to include the new point on the interactive
failure probability graph.

In some embodiments, after dynamically updating the
respective response distribution curve to include the new
point on the interactive failure probability graph: the respec-
tive response distribution curve includes the new point, and
the respective response distribution curve does not include
the point initially included on the respective response dis-
tribution curve before the input was detected.

In some embodiments, the plurality of response distribu-
tion curves includes the respective response distribution
curve that corresponds to the respective editable failure
setting row and a second respective response distribution
curve that corresponds to a second respective editable failure
setting row of the plurality of editable failure setting rows,
the respective response distribution curve is displayed in the
interactive failure probability graph with a first color, and the
second respective response distribution curve is displayed in
the interactive failure probability graph with a second color,
different from the first color.

In some embodiments, the respective editable failure
setting row further includes: one or more editable factor
fields for setting a value of one or more failure acceleration
factors.

In some embodiments, the current value of the editable
probability of failure field specifies a probability of a failure,
the current value of the editable failure time field specifies
a time of the failure, and the value of the one or more failure
acceleration factors specifies when the one or more failure
acceleration factors are associated with the time of the
failure and the probability of the failure.

In some embodiments, the computer-readable instructions
cause the computing device to perform operations further
comprising: detecting, via the user interface, an input for
changing the current value of the editable probability of
failure field and the editable failure time field to a different
value, and dynamically updating the respective response
distribution curve in response to detecting the input for
changing the editable probability of failure field and the
editable failure time field to the different value, wherein the
dynamically updating the respective response distribution
curve includes: moving, in the interactive failure probability
graph, the draggable marker associated with the respective
response distribution curve to a point on the interactive
failure probability graph that corresponds to the different
value of the editable probability of failure field and the
editable failure time field, and updating the respective
response distribution curve to include the point on the
interactive failure probability graph that corresponds to the
different value of the editable probability of failure field and
the editable failure time field.

In some embodiments, a computer-program product com-
prises a non-transitory machine-readable storage medium
storing computer instructions that, when executed by one or
more processors, perform operations comprising: receiving
one or more inputs corresponding to a request to compare a
plurality of models; displaying a model comparison user
interface in response to receiving the request, wherein the
model comparison user interface includes: an interactive
model comparison graph that plots an efficacy of the plu-
rality of models, an interactive model comparison table that
includes a plurality of selectable model comparison rows
corresponding to the plurality of models, and a model
control toolbar that includes one or more selectable control
elements for dynamically controlling which of the plurality
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of models are under comparison in the interactive model
comparison graph and the interactive model comparison
table; detecting, at the model control toolbar, a selection of
a respective selectable control element of the one or more
selectable control elements to transition the interactive
model comparison graph and the interactive model compari-
son table from comparing the plurality of models to com-
paring a new set of models; and concurrently modifying the
interactive model comparison graph and the interactive
model comparison table in accordance with the selection
detected at the model control toolbar.

In some embodiments, the respective selectable control
element executes a model delete operation to transition the
interactive model comparison graph and the interactive
model comparison table from comparing the plurality of
models to comparing the new set of models, and concur-
rently modifying the interactive model comparison graph
and the interactive model comparison table in accordance
with the selection of the respective selectable control ele-
ment includes: deleting, from the interactive model com-
parison table, one or more selectable model comparison
rows currently selected in the interactive model comparison
table, and deleting, from the interactive model comparison
graph, one or more graph elements associated with the one
or more selectable model comparison rows currently
selected in the interactive model comparison table.

In some embodiments, the respective selectable control
element executes a model undo operation to transition the
interactive model comparison graph and the interactive
model comparison table from comparing the plurality of
models to comparing the new set of models, and concur-
rently modifying the interactive model comparison graph
and the interactive model comparison table in accordance
with the selection of the respective selectable control ele-
ment includes: reversing a previous operation performed in
the interactive model comparison table and the interactive
model comparison graph.

In some embodiments, the previous operation deleted one
or more selectable model comparison rows from the inter-
active model comparison table and one or more graph
elements associated with the one or more selectable model
comparison rows in the interactive model comparison graph,
and reversing the previous operation performed in the inter-
active model comparison table and the interactive model
comparison graph includes: re-inserting, into the interactive
model comparison table, the one or more selectable model
comparison rows deleted from the interactive model com-
parison table in the previous operation, and re-inserting, into
the interactive model comparison graph, the one or more
graph elements deleted from the interactive model compari-
son graph in the previous operation.

In some embodiments, the previous operation added one
or more new selectable model comparison rows to the
interactive model comparison table and one or more new
graph elements associated with the one or more new select-
able model comparison rows to the interactive model com-
parison graph, and reversing the previous operation per-
formed in the interactive model comparison table and the
interactive model comparison graph includes: deleting the
one or more new selectable model comparison rows added
to the interactive model comparison table in the previous
operation, and deleting the one or more new graph elements
added to the interactive model comparison table in the
previous operation.

In some embodiments, the respective selectable control
element executes a model redo operation to transition the
interactive model comparison graph and the interactive
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model comparison table from comparing the plurality of
models to comparing the new set of models, and concur-
rently modifying the interactive model comparison graph
and the interactive model comparison table in accordance
with the selection of the respective selectable control ele-
ment includes: re-performing an operation that was previ-
ously undone in the interactive model comparison table and
the interactive model comparison graph.

In some embodiments, the computer instructions, when
executed by the one or more processors, perform operations
further comprising: fitting the plurality of models using a
fatigue model platform.

In some embodiments, the plurality of models corre-
sponds to a plurality of fatigue life models, and the fatigue
model platform fits the plurality of fatigue life models using
a plurality of distributions.

In some embodiments, the computer instructions, when
executed by the one or more processors, perform operations
further comprising: detecting, at the interactive model com-
parison table, an input selecting a respective selectable
model comparison row of the plurality of selectable model
comparison rows, and in response to detecting the input
selecting the respective selectable model comparison row:
visually highlighting the respective selectable model com-
parison row selected in the interactive model comparison
table, and visually highlighting a graph element associated
with the respective selectable model comparison row
selected in the interactive model comparison graph.

In some embodiments, the interactive model comparison
graph includes a graph plot and a legend for the graph plot,
the graph element associated with the respective selectable
model comparison row is displayed in the graph plot, and in
response to detecting the input selecting the respective
selectable model comparison row further includes: visually
highlighting a legend entry corresponding to the graph
element associated with the respective selectable model
comparison row that is selected in the interactive model
comparison graph.

In some embodiments, a respective selectable model
comparison row corresponds to a respective model of the
plurality of models and includes: one or more values that
specifies a type of the respective model, and one or more
values that indicate an efficacy of the respective model.

In some embodiments, a computer-implemented method
comprises: receiving one or more inputs corresponding to a
request to compare a plurality of models; displaying a model
comparison user interface in response to receiving the
request, wherein the model comparison user interface
includes: an interactive model comparison graph that plots
an efficacy of the plurality of models, an interactive model
comparison table that includes a plurality of selectable
model comparison rows corresponding to the plurality of
models, and a model control toolbar that includes one or
more selectable control elements for dynamically control-
ling which of the plurality of models are under comparison
in the interactive model comparison graph and the interac-
tive model comparison table; detecting, at the model control
toolbar, a selection of a respective selectable control element
of the one or more selectable control elements to transition
the interactive model comparison graph and the interactive
model comparison table from comparing the plurality of
models to comparing a new set of models; and concurrently
modifying the interactive model comparison graph and the
interactive model comparison table in accordance with the
selection detected at the model control toolbar.

In some embodiments, the respective selectable control
element executes a model delete operation to transition the
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interactive model comparison graph and the interactive
model comparison table from comparing the plurality of
models to comparing the new set of models, and concur-
rently modifying the interactive model comparison graph
and the interactive model comparison table in accordance
with the selection of the respective selectable control ele-
ment includes: deleting, from the interactive model com-
parison table, one or more selectable model comparison
rows currently selected in the interactive model comparison
table, and deleting, from the interactive model comparison
graph, one or more graph elements associated with the one
or more selectable model comparison rows currently
selected in the interactive model comparison table.

In some embodiments, the respective selectable control
element executes a model undo operation to transition the
interactive model comparison graph and the interactive
model comparison table from comparing the plurality of
models to comparing the new set of models, and concur-
rently modifying the interactive model comparison graph
and the interactive model comparison table in accordance
with the selection of the respective selectable control ele-
ment includes: reversing a previous operation performed in
the interactive model comparison table and the interactive
model comparison graph.

In some embodiments, the previous operation deleted one
or more selectable model comparison rows from the inter-
active model comparison table and one or more graph
elements associated with the one or more selectable model
comparison rows in the interactive model comparison graph,
and reversing the previous operation performed in the inter-
active model comparison table and the interactive model
comparison graph includes: re-inserting, into the interactive
model comparison table, the one or more selectable model
comparison rows deleted from the interactive model com-
parison table in the previous operation, and re-inserting, into
the interactive model comparison graph, the one or more
graph elements deleted from the interactive model compari-
son graph in the previous operation.

In some embodiments, the previous operation added one
or more new selectable model comparison rows to the
interactive model comparison table and one or more new
graph elements associated with the one or more new select-
able model comparison rows to the interactive model com-
parison graph, and reversing the previous operation per-
formed in the interactive model comparison table and the
interactive model comparison graph includes: deleting the
one or more new selectable model comparison rows added
to the interactive model comparison table in the previous
operation, and deleting the one or more new graph elements
added to the interactive model comparison table in the
previous operation.

In some embodiments, the respective selectable control
element executes a model redo operation to transition the
interactive model comparison graph and the interactive
model comparison table from comparing the plurality of
models to comparing the new set of models, and concur-
rently modifying the interactive model comparison graph
and the interactive model comparison table in accordance
with the selection of the respective selectable control ele-
ment includes: re-performing an operation that was previ-
ously undone in the interactive model comparison table and
the interactive model comparison graph.

In some embodiments, the computer-implemented
method further comprises: fitting the plurality of models
using a fatigue model platform.
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In some embodiments, the plurality of models corre-
sponds to a plurality of fatigue life models, and the fatigue
model platform fits the plurality of fatigue life models using
a plurality of distributions.

In some embodiments, the computer-implemented
method further comprises: detecting, at the interactive
model comparison table, an input selecting a respective
selectable model comparison row of the plurality of select-
able model comparison rows, and in response to detecting
the input selecting the respective selectable model compari-
son row: visually highlighting the respective selectable
model comparison row selected in the interactive model
comparison table, and visually highlighting a graph element
associated with the respective selectable model comparison
row selected in the interactive model comparison graph.

In some embodiments, the interactive model comparison
graph includes a graph plot and a legend for the graph plot,
the graph element associated with the respective selectable
model comparison row is displayed in the graph plot, and in
response to detecting the input selecting the respective
selectable model comparison row further includes: visually
highlighting a legend entry corresponding to the graph
element associated with the respective selectable model
comparison row that is selected in the interactive model
comparison graph.

In some embodiments, a computer-implemented system
comprises: one or mMore Processors; a memory; a computer-
readable medium operably coupled to the one or more
processors, the computer-readable medium having com-
puter-readable instructions stored thereon that, when
executed by the one or more processors, cause a computing
device to perform operations comprising: receiving one or
more inputs corresponding to a request to compare a plu-
rality of models; displaying a model comparison user inter-
face in response to receiving the request, wherein the model
comparison user interface includes: an interactive model
comparison graph that plots an efficacy of the plurality of
models, an interactive model comparison table that includes
a plurality of selectable model comparison rows correspond-
ing to the plurality of models, and a model control toolbar
that includes one or more selectable control elements for
dynamically controlling which of the plurality of models are
under comparison in the interactive model comparison graph
and the interactive model comparison table; detecting, at the
model control toolbar, a selection of a respective selectable
control element of the one or more selectable control ele-
ments to transition the interactive model comparison graph
and the interactive model comparison table from comparing
the plurality of models to comparing a new set of models;
and concurrently modifying the interactive model compari-
son graph and the interactive model comparison table in
accordance with the selection detected at the model control
toolbar.

In some embodiments, the respective selectable control
element executes a model delete operation to transition the
interactive model comparison graph and the interactive
model comparison table from comparing the plurality of
models to comparing the new set of models, and concur-
rently modifying the interactive model comparison graph
and the interactive model comparison table in accordance
with the selection of the respective selectable control ele-
ment includes: deleting, from the interactive model com-
parison table, one or more selectable model comparison
rows currently selected in the interactive model comparison
table, and deleting, from the interactive model comparison
graph, one or more graph elements associated with the one
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or more selectable model comparison rows currently
selected in the interactive model comparison table.

In some embodiments, the respective selectable control
element executes a model undo operation to transition the
interactive model comparison graph and the interactive
model comparison table from comparing the plurality of
models to comparing the new set of models, and concur-
rently modifying the interactive model comparison graph
and the interactive model comparison table in accordance
with the selection of the respective selectable control ele-
ment includes: reversing a previous operation performed in
the interactive model comparison table and the interactive
model comparison graph.

In some embodiments, the previous operation deleted one
or more selectable model comparison rows from the inter-
active model comparison table and one or more graph
elements associated with the one or more selectable model
comparison rows in the interactive model comparison graph,
and reversing the previous operation performed in the inter-
active model comparison table and the interactive model
comparison graph includes: re-inserting, into the interactive
model comparison table, the one or more selectable model
comparison rows deleted from the interactive model com-
parison table in the previous operation, and re-inserting, into
the interactive model comparison graph, the one or more
graph elements deleted from the interactive model compari-
son graph in the previous operation.

In some embodiments, the previous operation added one
or more new selectable model comparison rows to the
interactive model comparison table and one or more new
graph elements associated with the one or more new select-
able model comparison rows to the interactive model com-
parison graph, and reversing the previous operation per-
formed in the interactive model comparison table and the
interactive model comparison graph includes: deleting the
one or more new selectable model comparison rows added
to the interactive model comparison table in the previous
operation, and deleting the one or more new graph elements
added to the interactive model comparison table in the
previous operation.

In some embodiments, the respective selectable control
element executes a model redo operation to transition the
interactive model comparison graph and the interactive
model comparison table from comparing the plurality of
models to comparing the new set of models, and concur-
rently modifying the interactive model comparison graph
and the interactive model comparison table in accordance
with the selection of the respective selectable control ele-
ment includes: re-performing an operation that was previ-
ously undone in the interactive model comparison table and
the interactive model comparison graph.

In some embodiments, the computer-readable instructions
cause the computing device to perform operations further
comprising: fitting the plurality of models using a fatigue
model platform.

In some embodiments, the plurality of models corre-
sponds to a plurality of fatigue life models, and the fatigue
model platform fits the plurality of fatigue life models using
a plurality of distributions.

In some embodiments, the computer-readable instructions
cause the computing device to perform operations further
comprising: detecting, at the interactive model comparison
table, an input selecting a respective selectable model com-
parison row of the plurality of selectable model comparison
rows, and in response to detecting the input selecting the
respective selectable model comparison row: visually high-
lighting the respective selectable model comparison row
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selected in the interactive model comparison table, and
visually highlighting a graph element associated with the
respective selectable model comparison row selected in the
interactive model comparison graph.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 illustrates an example network, including an
example set of devices communicating with each other,
according to at least one embodiment of the present tech-
nology.

FIG. 2 illustrates a block diagram that provides an illus-
tration of the hardware components of a computing system,
according to at least one embodiment of the present tech-
nology.

FIG. 3 illustrates a portion of a communications grid
computing system, including a control node and a worker
node, according to at least one embodiment of the present
technology.

FIG. 4 illustrates a block diagram of example applica-
tions, according to at least one embodiment of the present
technology.

FIG. 5 illustrates a flow chart of an example of a process
for generating and using a machine-learning model, accord-
ing to at least one embodiment of the present technology.

FIG. 6 illustrates an example of a machine-learning model
as a neural network, according to at least one embodiment
of the present technology.

FIG. 7 illustrates an example flow chart of a method for
creating and displaying one or more experimental designs,
according to at least one embodiment of the present tech-
nology.

FIGS. 8A-8L illustrate exemplary ways for creating and
displaying one or more experimental designs, according to
at least one embodiment of the present technology.

FIG. 9 illustrates an example flow chart of a method for
modifying model parameters via an interactive failure prob-
ability table and/or an interactive failure probability graph,
according to at least one embodiment of the present tech-
nology.

FIGS. 10A-10F illustrate exemplary ways for modifying
model parameters via an interactive failure probability table
and/or an interactive failure probability graph, according to
at least one embodiment of the present technology.

FIG. 11 illustrates an example flow chart of a method for
comparing a plurality of models, according to at least one
embodiment of the present technology.

FIGS. 12A-12H illustrate exemplary ways for comparing
a plurality of models, according to at least one embodiment
of the present technology.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The following description of the preferred embodiments
of the inventions are not intended to limit the inventions to
these preferred embodiments, but rather to enable any per-
son skilled in the art to make and use these inventions.

DETAILED DESCRIPTION

In the following description, for the purposes of expla-
nation, specific details are set forth in order to provide a
thorough understanding of embodiments of the technology.
However, it will be apparent that various embodiments may
be practiced without these specific details. The figures and
description are not intended to be restrictive.
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The ensuing description provides example embodiments
only, and is not intended to limit the scope, applicability, or
configuration of the disclosure. Rather, the ensuing descrip-
tion of the example embodiments will provide those skilled
in the art with an enabling description for implementing an
example embodiment. It should be understood that various
changes may be made in the function and arrangement of
elements without departing from the spirit and scope of the
technology as set forth in the appended claims.

Specific details are given in the following description to
provide a thorough understanding of the embodiments.
However, it will be understood by one of ordinary skill in the
art that the embodiments may be practiced without these
specific details. For example, circuits, systems, networks,
processes, and other components may be shown as compo-
nents in block diagram form in order not to obscure the
embodiments in unnecessary detail. In other instances, well-
known circuits, processes, algorithms, structures, and tech-
niques may be shown without unnecessary detail in order to
avoid obscuring the embodiments.

Also, it is noted that individual embodiments may be
described as a process which is depicted as a flowchart, a
flow diagram, a data flow diagram, a structure diagram, or
a block diagram. Although a flowchart may describe the
operations as a sequential process, many of the operations
can be performed in parallel or concurrently. In addition, the
order of the operations may be re-arranged. A process is
terminated when its operations are completed, but could
have additional operations not included in a figure. A process
may correspond to a method, a function, a procedure, a
subroutine, a subprogram, etc. When a process corresponds
to a function, its termination can correspond to a return of
the function to the calling function or the main function.
Example Systems

Systems depicted in some of the figures may be provided
in various configurations. In some embodiments, the sys-
tems may be configured as a distributed system where one
or more components of the system are distributed across one
or more networks in a cloud computing system.

FIG. 1 illustrates an example network 100 including an
example set of devices communicating with each other (e.g.,
over one or more of an exchange system or a network),
according to embodiments of the present technology. Net-
work 100 includes network devices configured to commu-
nicate with a variety of types of client devices, for example,
client devices 140, over a variety of types of communication
channels. A client device 140 may be configured to com-
municate over a public or private network (e.g., client device
140B is configured to support a browser for computing
requests or providing authentication).

Network devices and client devices can transmit a com-
munication over a network 100. Network 100 may include
one or more of different types of networks, including a
wireless network, a wired network, or a combination of a
wired and wireless network. Examples of suitable networks
include the Internet, a personal area network, a local area
network (LAN), a wide area network (WAN), a wireless
local area network (WLAN), cloud network, or a cellular
network. A wireless network may include a wireless inter-
face or combination of wireless interfaces. As an example,
a network in the one or more networks may include a
short-range communication channel, such as a Bluetooth or
a Bluetooth Low Energy channel. A wired network may
include a wired interface. The wired and/or wireless net-
works may be implemented using routers, access points,
base stations, bridges, gateways, or the like, to connect
devices in the network. The one or more networks can be
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incorporated entirely within or can include an intranet, an
extranet, or a combination thereof. In one embodiment,
communications between two or more systems and/or
devices can be achieved by a secure communications pro-
tocol, such as secure sockets layer (SSL) or transport layer
security (TLS), or other available protocols such as accord-
ing to an Open Systems Interaction model. In addition, data
and/or transactional details may be encrypted. Networks
may include other devices for infrastructure for the network.
For example, a cloud network may include cloud infrastruc-
ture system on demand. As another example, one or more
client devices may utilize an Internet of Things (IoT) infra-
structure where things (e.g., machines, devices, phones,
sensors) can be connected to networks and the data from
these things can be collected and processed within the things
and/or external to the things. IoT may be implemented with
various infrastructure such as for accessibility (technologies
that get data and move it), embed-ability (devices with
embedded sensors), and IoT services. Industries in the loT
space may include automotive (connected car), manufactur-
ing (connected factory), smart cities, energy and retail.

Network devices and client devices can be different types
of devices or components of devices. For example, client
device 140 is shown as a laptop and balancer 160 is shown
as a processor. Client devices and network devices could be
other types of devices or components of other types of
devices such as a mobile phone, laptop computer, tablet
computer, temperature sensor, motion sensor, and audio
sensor. Additionally, or alternatively, the network devices
may be or include sensors that are sensitive to detecting
aspects of their environment. For example, the network
devices may include sensors such as water sensors, power
sensors, electrical current sensors, chemical sensors, optical
sensors, pressure sensors, geographic or position sensors
(e.g., GPS), velocity sensors, acceleration sensors, and flow
rate sensors. Examples of characteristics that may be sensed
include force, torque, load, strain, position, temperature, air
pressure, fluid flow, chemical properties, resistance, electro-
magnetic fields, radiation, irradiance, proximity, acoustics,
moisture, distance, speed, vibrations, acceleration, electrical
potential, and electrical current. The sensors may be
mounted to various components used as part of a variety of
different types of systems (e.g., an oil drilling operation).
The network devices may detect and record data related to
the environment that it monitors, and transmit that data to
network 100.

As noted, one type of system that may include various
sensors that collect data to be processed and/or transmitted
to a computing environment (not shown) according to
certain embodiments includes an oil drilling system. For
example, the one or more drilling operation sensors may
include, for example, surface sensors that measure a stand-
pipe pressure, a surface torque, and a rotation speed of a drill
pipe, and downhole sensors that measure a rotation speed of
a bit and fluid densities. Besides the raw data collected
directly by the sensors, other data may include parameters
either developed by the sensors or assigned to the system by
a client or other controlling device. For example, one or
more drilling operation control parameters may control
settings such as a mud motor speed to flow ratio, a bit
diameter, a predicted formation top, seismic data, weather
data, etc. Other data may be generated using physical
models such as an earth model, a weather model, a seismic
model, a bottom hole assembly model, a well plan model, an
annular friction model, etc. In addition to sensor and control
settings, predicted outputs, for example, the rate of penetra-
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tion and pump pressure may also be stored and used for
modeling, prediction, or classification.

In another example, another type of system that may
include various sensors that collect data to be processed
and/or transmitted to a computing environment according to
certain embodiments includes a home automation or similar
automated network in a different environment, such as an
office space, school, public space, sports venue, or a variety
of other locations. Network devices in such an automated
network may include network devices that allow a user to
access, control, and/or configure various home appliances
located within the user’s home (e.g., a television, radio,
light, fan, humidifier, sensor, microwave, iron, and/or the
like), or outside of the user’s home (e.g., exterior motion
sensors, exterior lighting, garage door openers, sprinkler
systems, or the like). For example, network device or client
device may include a home automation switch that may be
coupled with a home appliance. In another embodiment, a
network or client device can allow a user to access, control,
and/or configure devices, such as office-related devices (e.g.,
copy machine, printer, or fax machine), audio and/or video
related devices (e.g., a receiver, a speaker, a projector, a
DVD player, or a television), media-playback devices (e.g.,
a compact disc player, a CD player, or the like), computing
devices (e.g., a home computer, a laptop computer, a tablet,
a personal digital assistant (PDA), a computing device, or a
wearable device), lighting devices (e.g., a lamp or recessed
lighting), devices associated with a security system, devices
associated with an alarm system, devices that can be oper-
ated in an automobile (e.g., radio devices, navigation
devices), and/or the like. Data may be collected from such
various sensors in raw form, or data may be processed by the
sensors to create parameters or other data either developed
by the sensors based on the raw data or assigned to the
system by a client or other controlling device.

In another example, another type of system that may
include various sensors that collect data to be processed
and/or transmitted to a computing environment (e.g., com-
puting environment or another computing environment not
shown) according to certain embodiments includes a manu-
facturing environment (e.g., manufacturing products or
energy). A variety of different network devices may be
included in an energy pool, such as various devices within
one or more power plants, energy farms (e.g., wind farm,
and solar farm) energy storage facilities, factories, homes
and businesses of consumers. One or more of such devices
may include one or more sensors that detect energy gain or
loss, electrical input or output or loss, and a variety of other
efficiencies. These sensors may collect data to inform users
of how the energy pool, and individual devices within the
pool, may be functioning and how they may be made more
efficient. In a manufacturing environment, image data can be
taken of the manufacturing process or other readings of
manufacturing equipment. For example, in a semiconductor
manufacturing environment, images can be used to track, for
example, process points (e.g., movement from a bonding site
to a packaging site), and process parameters (e.g., bonding
force, electrical properties across a bond of an integrated
circuit).

Network device sensors may also perform processing on
data it collects before transmitting the data to a computing
environment, or before deciding whether to transmit data to
a computing environment. For example, network devices
may determine whether data collected meets certain rules,
for example by comparing data or values calculated from the
data and comparing that data to one or more thresholds. The
network device may use this data and/or comparisons to
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determine if the data should be transmitted to a computing
environment for further use or processing.

Devices in computing environment 114 may include
specialized computers, servers, or other machines that are
configured to individually and/or collectively process large
amounts of data (e.g., using a session pool 102). The
computing environment 114 may also include storage
devices (e.g., data stores 120) that include one or more
databases of structured data, such as data organized in one
or more hierarchies, or unstructured data. The databases may
communicate with the processing devices within computing
environment 114 to distribute data to them and store data
used in the computing environment 114. Computing envi-
ronment 114 may collect, analyze and/or store data from or
pertaining to communications, client device operations, cli-
ent rules, and/or user-associated actions stored at one or
more devices in computing environment 114. Such data may
influence communication routing to the devices within com-
puting environment 114, and how data is stored or processed
within computing environment 114, among other actions.

Network 100 may also include one or more network-
attached data stores 120. Network-attached data stores 120
are used to store data to be processed by the computing
environment 114 as well as any intermediate or final data
generated by the computing system in non-volatile memory.
For instance, data stores 120 can perform functions such as
writing and copying data and can provide data storage for
network functions such as sessions, authorization, publish-
ing and retrieving packages. In certain embodiments, the
configuration of the computing environment 114 allows its
operations to be performed such that intermediate and final
data results can be stored solely in volatile memory (e.g.,
RAM), without a requirement that intermediate or final data
results be stored to non-volatile types of memory (e.g., disk).
This can be useful in certain situations, such as when the
computing environment 114 receives ad hoc queries from a
user and when responses, which are generated by processing
large amounts of data, need to be generated on-the-fly. In
this non-limiting situation, the computing environment 114
may be configured to retain the processed information
within memory so that responses can be generated for the
user at different levels of detail as well as allow a user to
interactively query against this information.

Network-attached data stores 120 may store a variety of
different types of data organized in a variety of different
ways and from a variety of different sources. For example,
network-attached data stores 120 may include storage other
than primary storage located within computing environment
114 that is directly accessible by processors located therein.
Network-attached data stores 120 may include secondary,
tertiary, auxiliary, or back-up storage (e.g., data storage
120B), such as large hard drives, servers, and virtual
memory, among other types. Storage devices may include
portable or non-portable storage devices, optical storage
devices, and various other mediums capable of storing and
containing data (e.g., computer a machine-readable storage
medium or computer-readable storage medium such as
computer readable medium 210 in FIG. 2).

Furthermore, the data stores may hold a variety of dif-
ferent types of data. For example, network-attached data
stores 120 may hold unstructured (e.g., raw) data, such as
manufacturing data (e.g., a database containing records
identifying products being manufactured with parameter
data for each product, such as performance metrics or
criteria) or product sales databases (e.g., a database contain-
ing individual data records identifying details of individual
product performance).
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The unstructured data may be presented to the computing
environment 114 in different forms such as a flat file or a
conglomerate of data records and may have data values and
accompanying time stamps. The computing environment
114 may be used to analyze the unstructured data in a variety
of ways to determine the best way to structure (e.g., hier-
archically) that data, such that the structured data is tailored
to a type of further analysis on the data. For example, after
being processed, the unstructured time stamped data may be
aggregated by time (e.g., into daily time period units) to
generate time series data and/or structured hierarchically
according to one or more dimensions (e.g., parameters,
attributes, and/or variables). For example, data may be
stored in a hierarchical data structure, such as a ROLAP OR
MOLAP database, or may be stored in another tabular form,
such as in a flat-hierarchy form.

Other devices can further be used to influence communi-
cation routing and/or processing between devices within
computing environment 114 and with devices outside of
computing environment 114. For example, as shown in FIG.
1, computing environment 114 may include a device 130
supporting a web application. Thus, computing environment
114 can retrieve data of interest, such as client information
(e.g., product information, client rules, etc.), technical prod-
uct details, news, current or predicted weather, and so on.
Balancer 160 can be used to balance and direct load within
the computing environment 114. Authentication device 150
can be used to provide authentication or other security
protocols for a client device, user or group accessing com-
puting environment 114.

In addition to computing environment 114 collecting data
(e.g., as received from network devices, such as sensors, and
client devices or other sources) to be processed as part of a
big data analytics project, it may also receive data in real
time as part of a streaming analytics environment. As noted,
data may be collected using a variety of sources as com-
municated via different kinds of networks or locally. Such
data may be received on a real-time streaming basis. For
example, network devices may receive data periodically
from sensors as the sensors continuously sense, monitor and
track changes in their environments. Devices within com-
puting environment 114 may also perform pre-analysis on
data it receives to determine if the data received should be
processed as part of an ongoing project. The data received
and collected by computing environment 114, no matter
what the source or method or timing of receipt, may be
processed over a period of time for a client to determine
results data based on the client’s needs and rules.

FIG. 1 includes a pool of devices with a pool manager 104
and session pool 102. Network 100 includes a variety of
pool managers (e.g., pool manager 104) and worker nodes
110 (e.g., devices, servers, or server farms of session pool
102), according to embodiments of the present technology.
Devices of session pool 102 are communicatively connected
(e.g., via communication path 108 and communication path
106). Therefore, the pool manager may transmit information
(e.g., related to the session pool 102 or notifications), to and
receive information from each other. Although only one pool
manager 104 is shown in FIG. 1, the network 100 may
include more pool managers or a different kind of device
manager (e.g., a dedicated resource manager).

Session pool 102 includes one or more worker nodes (e.g.,
worker node 110A). Shown in FIG. 1 are three worker nodes
110A-C merely for illustration, more or less worker nodes
could be present. For instance, the pool manager 104 may
itself be a worker node and may not need further worker
nodes to complete a task. A given worker node could include
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dedicated computing resources or allocated computing
resources as needed to perform operations as directed by the
pool manager 104. The number of worker nodes included in
a session pool 102 may be dependent, for example, upon
how large the project or data set is being processed by the
session pool 102, the capacity of each worker node, and the
time designated for the session pool 102 to complete the
project. Each worker node within the session pool 102 may
be connected (wired or wirelessly, and directly or indirectly)
to pool manager 104. Therefore, each worker node may
receive information from the pool manager 104 (e.g., an
instruction to perform work on a project) and may transmit
information to the pool manager 104 (e.g., a result from
work performed on a project). Furthermore, worker nodes
110 may communicate with each other (either directly or
indirectly). For example, worker nodes 110 may transmit
data between each other related to a job being performed or
an individual task within a job being performed by that
worker node. However, in certain embodiments, worker
nodes 110 may not, for example, be connected (communi-
catively or otherwise) to certain other worker nodes. In an
embodiment, worker nodes may only be able to communi-
cate with the pool manager 104 that controls it, and may not
be able to communicate with other worker nodes in the
session pool 102.

The pool manager 104 may connect with other devices of
network 100 or an external device (e.g., a pool user, such as
a server or computer). For example, a server or computer
may connect to pool manager 104 and may transmit a project
or job to the node. The project may include a data set. The
data set may be of any size. Once the pool manager 104
receives such a project including a large data set, the pool
manager 104 may distribute the data set or projects related
to the data set to be performed by worker nodes 110.
Alternatively, for a project including a large data set, the data
set may be received or stored by a machine other than a pool
manager 104 or worker node 110 (e.g., a Hadoop data node).

Pool manager may maintain knowledge of the status of
the worker nodes 110 in the session pool 102 (i.e., status
information), accept work requests from clients, subdivide
the work across worker nodes 110, and coordinate the
worker nodes 110, among other responsibilities. Worker
nodes 110 may accept work requests from a pool manager
104 and provide the pool manager 104 with results of the
work performed by the worker nodes 110. A session pool
102 may be started from a single node (e.g., a machine,
computer, server, etc.). This first node may be assigned or
may start as the primary pool manager 104 that will control
any additional nodes that enter the session pool 102.

When a project is submitted for execution (e.g., by a client
or a pool manager 104), it may be assigned to a set of nodes.
After the nodes are assigned to a project, a data structure
(i.e., a communicator) may be created. The communicator
may be used by the project for information to be shared
between the project code running on each node. A commu-
nication handle may be created on each node. A handle, for
example, is a reference to the communicator that is valid
within a single process on a single node, and the handle may
be used when requesting communications between nodes.

A pool manager may be designated as the primary pool
manager among multiple pool managers. A server, computer
or other external device may connect to the primary pool
manager. Once the pool manager receives a project, the
primary pool manager may distribute portions of the project
to its worker nodes for execution. For example, when a
project is initiated on session pool 102, primary pool man-
ager 104 controls the work to be performed for the project
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to complete the project as requested or instructed. The
primary pool manager may distribute work to the worker
nodes 110 based on various factors, such as which subsets or
portions of projects may be completed most efficiently and
in the correct amount of time. For example, a worker node
may perform analysis on a portion of data that is already
local (e.g., stored on) the worker node. The primary pool
manager also coordinates and processes the results of the
work performed by each worker node after each worker
node executes and completes its job. For example, the
primary pool manager may receive a result from one or more
worker nodes, and the pool manager may organize (e.g.,
collect and assemble) the results received and compile them
to produce a complete result for the project received from
the end user.

Any remaining pool manager (not shown) may be
assigned as backup pool manager for the project. In an
embodiment, backup pool manager may not control any
portion of the project. Instead, backup pool manager may
serve as a backup for the primary pool manager and take
over as primary pool manager if the primary pool manager
were to fail.

To add another node or machine to the session pool 102,
the primary pool manager may open a pair of listening
sockets, for example. A socket may be used to accept work
requests from clients, and the second socket may be used to
accept connections from other pool nodes. The primary pool
manager may be provided with a list of other nodes (e.g.,
other machines, computers, servers) that will participate in
the pool, and the role that each node will fill in the pool.
Upon startup of the primary pool manager (e.g., the first
node on the pool), the primary pool manager may use a
network protocol to start the server process on every other
node in the session pool 102. Command line parameters, for
example, may inform each node of one or more pieces of
information, such as: the role that the node will have in the
pool, the host name of the primary pool manager, and the
port number on which the primary pool manager is accept-
ing connections from peer nodes. The information may also
be provided in a configuration file, transmitted over a secure
shell tunnel, and recovered from a configuration server.
While the other machines in the pool may not initially know
about the configuration of the pool, that information may
also be sent to each other node by the primary pool manager.
Updates of the pool information may also be subsequently
sent to those nodes.

For any pool manager other than the primary pool man-
ager added to the pool, the pool manager may open multiple
sockets. For example, the first socket may accept work
requests from clients, the second socket may accept con-
nections from other pool members, and the third socket may
connect (e.g., permanently) to the primary pool manager.
When a pool manager (e.g., primary pool manager) receives
a connection from another pool manager, it first checks to
see if the peer node is in the list of configured nodes in the
pool. If it is not on the list, the pool manager may clear the
connection. If it is on the list, it may then attempt to
authenticate the connection. If authentication is successful,
the authenticating node may transmit information to its peer,
such as the port number on which a node is listening for
connections, the host name of the node, and information
about how to authenticate the node, among other informa-
tion. When a node, such as the new pool manager, receives
information about another active node, it will check to see
if it already has a connection to that other node. If it does not
have a connection to that node, it may then establish a
connection to that pool manager.
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Any worker node added to the pool may establish a
connection to the primary pool manager and any other pool
manager on the pool. After establishing the connection, it
may authenticate itself to the pool (e.g., any pool manager,
including both primary and backup, or a server or user
controlling the pool). After successful authentication, the
worker node may accept configuration information from the
pool manager.

When a node joins a session pool 102 (e.g., when the node
is powered on or connected to an existing node on the pool
or both), the node is assigned (e.g., by an operating system
of'the pool) an identifier (e.g., a universally unique identifier
(UUID)). This identifier may help other nodes and external
entities (devices, users, etc.) to identify the node and dis-
tinguish it from other nodes. When a node is connected to
the pool, the node may share its identifier with the other
nodes in the pool. Since each node may share its identifier,
each node may know the identifier of every other node on
the pool. Identifiers may also designate a hierarchy of each
of the nodes (e.g., backup pool manager) within the pool.
For example, the identifiers of each of the backup pool
manager may be stored in a list of backup pool manager to
indicate an order in which the backup pool manager will take
over for a failed primary pool manager to become a new
primary pool manager. However, a hierarchy of nodes may
also be determined using methods other than using the
unique identifiers of the nodes. For example, the hierarchy
may be predetermined, or may be assigned based on other
predetermined factors.

The pool may add new machines at any time (e.g.,
initiated from any pool manager). Upon adding a new node
to the pool, the pool manager may first add the new node to
its table of pool nodes. The pool manager may also then
notify every other pool manager about the new node. The
nodes receiving the notification may acknowledge that they
have updated their configuration information.

Primary pool manager 104 may, for example, transmit one
or more communications to backup pool manager or other
control or worker nodes within the session pool 102). Such
communications may be sent using protocols such as peri-
odically, at fixed time intervals, or between known fixed
stages of the project’s execution. The communications trans-
mitted by primary pool manager 104 may be of varied types
and may include a variety of types of information. For
example, primary pool manager 104 may transmit snapshots
(e.g., status information) of the session pool 102 so that
backup pool manager 104 always has a recent snapshot of
the session pool 102. The snapshot or pool status may
include, for example, the structure of the pool (including, for
example, the worker nodes in the pool, unique identifiers of
the nodes, or their relationships with the primary pool
manager) and the status of a project (including, for example,
the status of each worker node’s portion of the project). The
snapshot may also include analysis or results received from
worker nodes in the session pool 102. The backup pool
manager may receive and store the backup data received
from the primary pool manager. The backup pool manager
may transmit a request for such a snapshot (or other infor-
mation) from the primary pool manager, or the primary pool
manager may send such information periodically to the
backup pool manager.

As noted, the backup data may allow the backup pool
manager to take over as primary pool manager if the primary
pool manager fails without requiring the pool to start the
project over from scratch. If the primary pool manager fails,
the backup pool manager that will take over as primary pool
manager may retrieve the most recent version of the snap-



US 12,346,544 B2

27

shot received from the primary pool manager and use the
snapshot to continue the project from the stage of the project
indicated by the backup data. This may prevent failure of the
project as a whole.

A backup pool manager may use various methods to
determine that the primary pool manager has failed. In one
example of such a method, the primary pool manager may
transmit (e.g., periodically) a communication to the backup
pool manager that indicates that the primary pool manager
is working and has not failed, such as a heartbeat commu-
nication. The backup pool manager may determine that the
primary pool manager has failed if the backup pool manager
has not received a heartbeat communication for a certain
predetermined period of time. Alternatively, a backup pool
manager may also receive a communication from the pri-
mary pool manager itself (before it failed) or from a worker
node that the primary pool manager has failed, for example
because the primary pool manager has failed to communi-
cate with the worker node.

Different methods may be performed to determine which
backup pool manager of a set of backup pool manager will
take over for failed primary pool manager 104 and become
the new primary pool manager. For example, the new
primary pool manager may be chosen based on a ranking or
“hierarchy” of backup pool manager based on their unique
identifiers. In an alternative embodiment, a backup pool
manager may be assigned to be the new primary pool
manager by another device in the session pool 102 or from
an external device (e.g., a system infrastructure or an end
user, such as a server or computer, controlling the session
pool 102). In another alternative embodiment, the backup
pool manager that takes over as the new primary pool
manager may be designated based on bandwidth or other
statistics about the session pool 102.

A worker node within the session pool 102 may also fail.
If a worker node fails, work being performed by the failed
worker node may be redistributed amongst the operational
worker nodes. In an alternative embodiment, the primary
pool manager may transmit a communication to each of the
operable worker nodes still on the session pool 102 that each
of the worker nodes should purposefully fail also. After each
of the worker nodes fail, they may each retrieve their most
recent saved checkpoint of their status and re-start the
project from that checkpoint to minimize lost progress on
the project being executed.

While each device in FIG. 1 is shown as a single device,
it will be appreciated that multiple devices may instead be
used. FIG. 2 shows an example computing structure for a
device in FIG. 2. FIG. 2 includes a computing device 202.
The computing device 202 has a computer-readable medium
210 and a processor 208. Computer-readable medium 210 is
an electronic holding place or storage for information so the
information can be accessed by processor 208. The com-
puter readable medium 210 is a non-transitory medium in
which data can be stored and that does not include carrier
waves and/or transitory electronic signals. Examples of a
non-transitory medium may include, for example, a mag-
netic disk or tape, optical storage media such as compact
disk or digital versatile disk, flash memory, memory or
memory devices. A computer-program product may include
code and/or machine-executable instructions that may rep-
resent a procedure, a function, a subprogram, a program, a
routine, a subroutine, a module, a software package, a class,
or any combination of instructions, data structures, or pro-
gram statements. A code segment may be coupled to another
code segment or a hardware circuit by passing and/or
receiving information, data, arguments, parameters, or
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memory contents. Information, arguments, parameters, data,
etc. may be passed, forwarded, or transmitted via any
suitable means including, for example, memory sharing,
message passing, token passing, and network transmission.
Computer-readable medium 210 can include, but is not
limited to, any type of random-access memory (RAM), any
type of read only memory (ROM), any type of flash memory,
etc. such as magnetic storage devices (e.g., hard disk, floppy
disk, magnetic strips), optical disks (e.g., compact disc
(CD), digital versatile disc (DVD)), smart cards, flash
memory devices, etc.

Processor 208 executes instructions (e.g., stored at the
computer-readable medium 210). The instructions can be
carried out by a special purpose computer, logic circuits, or
hardware circuits. In one or more embodiments, processor
208 is implemented in hardware and/or firmware. Processor
208 executes an instruction, meaning it performs or controls
the operations called for by that instruction. The term
“execution” is the process of running an application or the
carrying out of the operation called for by an instruction. The
instructions can be written using one or more programming
language, scripting language, assembly language, etc. Pro-
cessor 208 in one or more embodiments can retrieve a set of
instructions from a permanent memory device and copy the
instructions in an executable form to a temporary memory
device that is generally some form of RAM, for example.
Processor 208 operably couples with components of com-
puting device 202 (e.g., input/output interface 204 and with
computer readable medium 210) to receive, to send, and to
process information.

For instance, in one or more embodiments, computing
device 202 sends and/or receives information from one or
more of databases 230, cloud sources 232, application
programming interfaces 236 (API’s), graphical user inter-
faces 240 (GUIs), printers 242, webpages 244, and comput-
ing systems 246. The input/output interface 204 may be
configured to receive languages 238 (e.g., to communicate
with other computing systems 246) or specific electronic
files or documents 234 (e.g., inputs for building models or
designing experiments). The input/output interface 204 may
be a single interface (e.g., an output interface only to output
reports to a printer 242), multiple interface (e.g., a graphical
user interface 240 may be interactive and send and receive
data over input/output interface 204), or a set of interfaces
(e.g., to connect with multiple devices).

In one or more embodiments, computer-readable medium
210 stores instructions for execution by processor 208. In
one or more embodiments, one or more applications stored
on computer-readable medium 210 are implemented in
software (e.g., computer-readable and/or computer-execut-
able instructions) stored in computer-readable medium 210
and accessible by processor 208 for execution of the instruc-
tions.

FIG. 3 illustrates a system 300 including a control node
(e.g., pool manager 104 of FIG. 1) and a worker node (e.g.,
worker nodes 110 of FIG. 1), according to embodiments of
the present technology. System 300 includes one control
node (control node 302) and one worker node (worker node
310) for purposes of illustration but may include more
worker and/or control node. The control node 302 is com-
municatively connected to worker node 310 via communi-
cation path 350. Therefore, control node 302 may transmit
information (e.g., related to the session pool 102 or notifi-
cations), to and receive information from worker node 310
via path 350.

System 300 includes data processing nodes (e.g., control
node 302 and worker node 310). Control node 302 and
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worker node 310 can include multi-core data processors.
Each control node 302 and worker node 310 in this example
includes a grid-enabled software component (GESC) 320
that executes on the data processor associated with that node
and interfaces with buffer memory 322 also associated with
that node. Each control node 302 and worker node 310 in
this example includes a database management software
(DBMS) 328 that executes on a database server (not shown)
at control node 302 and on a database server (not shown) at
worker node 310.

Each control node 302 and worker node 310 in this
example also includes a data storage 324. Data storage 324,
similar to network-attached data stores 120 in FIG. 1, are
used to store data to be processed by the nodes in the
computing environment. Data storage 324 may also store
any intermediate or final data generated by the computing
system after being processed, for example in non-volatile
memory. However, in certain embodiments, the configura-
tion of the system 300 allows its operations to be performed
such that intermediate and final data results can be stored
solely in volatile memory (e.g., RAM), without a require-
ment that intermediate or final data results be stored to
non-volatile types of memory. Storing such data in volatile
memory may be useful in certain situations, such as when
the pool receives queries (e.g., ad hoc) from a client device
330 and when responses, which are generated by processing
large amounts of data, need to be generated quickly or
on-the-fly. In such a situation, the pool may be configured to
retain the data within memory so that responses can be
generated at different levels of detail and so that a client may
interactively query against this information.

Each control node 302 and worker node 310 in this
example also includes a user-defined function (UDF) 326.
The UDF 326 provides a mechanism for the DBMS 328 to
transfer data to or receive data from the database stored in
the data storage 324 that are managed by the DBMS. For
example, UDF 326 can be invoked by the DBMS 328 to
provide data to the GESC 320 for processing. The UDF 326
may establish a socket connection (not shown) with the
GESC 320 to transfer the data. Alternatively, the UDF 326
can transfer data to the GESC 320 by writing data to shared
memory accessible by both the UDF 326 and the GESC 320.

The GESC 320 at the control node 302 and worker node
310 may be connected via a network. Therefore, control
node 302 and worker node 310 can communicate with each
other via the network using a predetermined communication
protocol such as, for example, the Message Passing Interface
(MPI). Each GESC 320 can engage in point-to-point com-
munication with the GESC at another node or in collective
communication with multiple GESCs via the network. The
GESC 320 at each node may contain identical (or nearly
identical) software instructions. Each control node 302 and
worker node 310 may be configured to operate as either a
pool manager or a worker node. The GESC 320B at the
control node 302 can communicate, over a communication
path 352, with a client device 330. More specifically, control
node 302 may communicate with client application 332
hosted by the client device 330 to receive queries and to
respond to those queries after processing large amounts of
data.

DBMS 328 may control the creation, maintenance, and
use of database or data structure (not shown) within control
node 302 and worker node 310. The database may organize
data stored in data storage 324. The DBMS 328 at control
node 302 may accept requests for data and transfer the
appropriate data for the request. With such a process, col-
lections of data may be distributed across multiple physical
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locations. In this example, each control node 302 and worker
node 310 stores a portion of the total data managed by the
management system in its associated data storage 324.

Furthermore, the DBMS 328 may be responsible for
protecting against data loss using replication techniques.
Replication includes providing a backup copy of data stored
on one node on one or more other nodes. Therefore, if one
node fails, the data from the failed node can be recovered
from a replicated copy residing at another node. Data or
status information for each node in the session pool 102 may
also be shared with each node on the pool.

FIG. 4 provides example applications 400 (e.g., applica-
tions executed by a computing device 202, worker node 310,
or control node 302) for performing one or more tasks or
operations.

For example, data access operations 402 can be used for
accessing data from different sources (e.g., importing and/or
reading Excel files, flat files, relational databases, APIs, R,
Python, and SAS® files and databases). For instance, data
can be imported for data visualization, exploration and
analysis. Data can be formatted or optimized. For instance,
data blending and cleanup operations 404 can be used to
remove complexity (e.g., in text, images and functions data)
and for screening data (e.g., screening data for outliers, entry
errors, missing values and other inconsistencies that can
compromise data analysis). This can be useful for visual and
interactive tools. Data can also be transformed, blended,
grouped, filtered, merged into a single table or into subsets,
or otherwise arranged for a particular scenario.

In one or more embodiments, one or more applications
400 include data exploration and visualization operations
406 that can be used to support plot and profiler tools. For
instance, plot tools can be used to create data plots (e.g., to
plot data to spot patterns and patterns that do not fit a trend).
Some example plots include bubble plots, scatter plots
(matrix and 3D), parallel plots, cell plots, contour plots,
ternary plots, and surface plots. Profilers are tools that can be
used to create a specialized set of plots in which changing
one plot changes the other plots. For instance, profiling is an
approach to generate visualizations of response surfaces by
seeing what would happen if a user changed just one or two
factors at a time. Profiler tools can be used to create
interactive profiles of data (e.g., to explore and graph data
dynamically and uncover hidden relationships between
graphed data or interface with linked data, to interpret and
understand the fit of equations to data, and to find factor
values to optimize responses). Some example profiler tools
include prediction profiler, contour profiler, surface profiler,
mixture profiler, custom profiler, and excel profiler. A pre-
diction profiler can be used to show vertical slices across
each factor, holding other factors at a current value. A
contour profiler allows horizontal slices showing contour
lines for two factors at a time. A surface profiler generates
three-dimensional plots for two factors at a time, or contour
surface plot for 3 factors at a time. A mixture profiler is a
contour profiler for mixture of factors. A custom profiler is
a numerical optimizer. An excel profiler allows for visual-
ization of models or formulas stored in electronic work-
sheets. Accordingly, profiler tools can allow for one or more
of simulation, surface visualization, optimization, and desir-
ability studies. Graphs (e.g., from plot or profiler tools) can
be exported to electronic or print reports for presenting
findings. Further, data exploration and visualization opera-
tions 406 can include text exploration such as computer
extraction of symbols, characters, words and phrases; or
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computer visualization such as to organize symbols, char-
acters, words and phrases to uncover information regarding
a text or classify the text.

In one or more embodiments, one or more applications
400 include data analysis and modeling operations 408 can
be used to analyze one or many variables or factors in linked
analysis. Analysis results may be linked with specific graphs
designed for different types of data or metrics (e.g., graphs
related to histograms, regression modeling and distribution
fitting). Data analysis and modeling can be performed real-
time (or just-in-time). For instance, applications 400 can
included statistical modeling operations 410. For instance,
statistical modeling operations 410 can be used for a diver-
sity of modeling tasks such as univariate, multivariate and
multifactor. Data can be transformed from its collected form
(e.g., text or functional form) and data can be used for
building models for better insights (e.g., discovery trends or
patterns in data). As another example, one or more applica-
tions 400 can include predictive modeling and machine
learning operations 412 to build models using predictive
modeling techniques, such as regression, neural networks
and decision trees. The operations 412 can be used to fit
multiple predictive models and determine the best perform-
ing model with model screening. Validation (e.g., cross-
validation and k-fold cross-validation) can be used (e.g., to
prevent over-fitting or to select a best model). Machine
learning methods can be used by the user without having to
write code and tune algorithms. Examples of machine learn-
ing techniques are described in more detail with respect to
FIGS. 5 and 6).

In one or more embodiments, one or more applications
400 include design of experiments (DOE) operations 414
used to create designs for experiments that provide test
conditions for one or more factors tested in the experiment.
For example, the design of experiments operations 414 can
be used to create optimally designed experiments, efficient
experiments to meet constraints, process limitations and
budget, and/or screening designs to untangle important
effects between multiple factors. DOE operations 414 can
also be used for evaluating designs (e.g., design diagnostic
measures such as efficiency metrics).

In one or more embodiments, one or more applications
400 include quality and process engineering operations 416
to track and visualize quality and processes. For instance,
the quality and process engineering operations 416 can
generate charts to explore root causes of quality or process
problems (e.g., causes of variation in manufacturing pro-
cesses and drill down into problem processes). Additionally,
or alternatively, they can be used to generate notifications for
metrics that exceed a threshold such as an out-of-control
signal or a control chart warning. Additionally, or alterna-
tively, they can be used to study the capability and perfor-
mance of one or more variables to identify processes that are
not meeting user-defined goals. Objective data from pro-
cesses or consumer data can be used to release better
products and react to market trends.

In one or more embodiments, one or more applications
400 include reliability analysis operations 418. For example,
in manufacturing, reliability analysis tools can be used to
prevent failure, improve warranty or product performance,
find and address important design vulnerabilities, and pin-
point defects in materials or processes. Reliability analysis
tools can also be used to determine how to reduce or
improve these issues (e.g., by identifying trends and outliers
in data and model predictions). What-if Analysis operations
422 can be used to demonstrate patterns of predicted
responses and the effect of each factor on the response with
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scenario analysis. For example, a graphical user interface
can be used for a user to put in different inputs, assumptions
or constraints for a system and observe responses or effects.
For instance, in a measurement system analysis analyzing
whether parts would be in-specification, different estimated
variances between parts and operators testing the parts could
be varied to determine the effect on modeled output for the
measurement system analysis.

In one or more embodiments, one or more applications
400 include automation and scripting operations 420. For
example, automation can allow code-free access for a user
to automation routines all the way up to completely cus-
tomized applications (e.g., code free access to SAS®, MAT-
LAB®, Python® and R routines). For example, a design
created for experiments can be automated such that auto-
matic testing is performed for the design.

In one or more embodiments, one or more applications
400 include operations for greater user control and interac-
tion. For instance, customization operations 424 can be used
for user customization (e.g., mass customizations, and cus-
tomizations of graphics, statistics, and default views). As
another example, content organization operations 426 can be
used to organize data (e.g., translate statistical results to a
simplified view to communicate findings and organize,
summarize, and document content to better aid the account-
ability and reproducibility of projects). As another example,
the communicating results operations 428 can be used for
presentation of results, models, or other output from one or
more applications 400 (e.g., presented in print, graphical
user interface, or web-based versions).

In one or more embodiments, fewer, different, and addi-
tional components can be incorporated into computing
device 202. In one or more embodiments, the input/output
interface has more than one interface that uses the same or
different interface technology.

In one or more embodiments, the one or more applications
400 can be integrated with other analytic or computing tools
not specifically shown here. For instance, one or more
applications are implemented using or integrated with one or
more software tools such as JMPR, Base SAS, SAS®
Enterprise Miner™, SAS/STAT®, SAS® High Performance
Analytics Server, SAS® Visual Data Mining and Machine
Learning, SAS® LASR™ SAS® In-Database Products,
SAS® Scalable Performance Data Engine, SAS® Cloud
Analytic Services, SAS/OR®, SAS/ETS®, SAS® Inventory
Optimization, SAS® Inventory Optimization Workbench,
SAS® Visual Analytics, SAS® Viya™, SAS In-Memory
Statistics for Hadoop®, SAS® Forecast Server, and SAS/
IML®.

One or more embodiments are useful for generating and
using machine-learning models. FIG. 5 is a flow chart of an
example of a process for generating and using a machine-
learning model according to some aspects. Machine learning
is a branch of artificial intelligence that relates to math-
ematical models that can learn from, categorize, and make
predictions about data. Such mathematical models, which
can be referred to as machine-learning models, can classify
input data among two or more classes; cluster input data
among two or more groups; predict a result based on input
data; identify patterns or trends in input data; identify a
distribution of input data in a space; or any combination of
these. Examples of machine-learning models can include (i)
neural networks; (ii) decision trees, such as classification
trees and regression trees; (iii) classifiers, such as Naive bias
classifiers, logistic regression classifiers, ridge regression
classifiers, random forest classifiers, least absolute shrinkage
and selector operator (LASSO) classifiers, and support vec-
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tor machines; (iv) clusterers, such as k-means clustering,
mean-shift clusterers, and spectral clusterers; (v) factorizers,
such as factorization machines, principal component ana-
lyzers and kernel principal component analyzers; and (vi)
ensembles or other combinations of machine-learning mod-
els. In some examples, neural networks can include deep
neural networks, feed-forward neural networks, recurrent
neural networks, convolutional neural networks, radial basis
function (RBF) neural networks, echo state neural networks,
long short-term memory neural networks, bi-directional
recurrent neural networks, gated neural networks, hierarchi-
cal recurrent neural networks, stochastic neural networks,
modular neural networks, spiking neural networks, dynamic
neural networks, cascading neural networks, neuro-fuzzy
neural networks, or any combination of these.

Different machine-learning models may be used inter-
changeably to perform a task. Examples of tasks that can be
performed at least partially using machine-learning models
include various types of scoring; bioinformatics; chemin-
formatics; software engineering; fraud detection; customer
segmentation; generating online recommendations; adaptive
websites; determining customer lifetime value; search
engines; placing advertisements in real time or near real
time; classifying DNA sequences; affective computing; per-
forming natural language processing and understanding;
object recognition and computer vision; robotic locomotion;
playing games; optimization and metaheuristics; detecting
network intrusions; medical diagnosis and monitoring; or
predicting when an asset, such as a machine, will need
maintenance.

Any number and combination of tools can be used to
create machine-learning models. Examples of tools for cre-
ating and managing machine-learning models can include
SAS® Enterprise Miner, SAS® Rapid Predictive Modeler,
and SAS® Model Manager, SAS Cloud Analytic Services
(CAS)®, SAS Viya® of all which are by SAS Institute Inc.
of Cary, North Carolina.

Machine-learning models construction can be at least
partially automated (e.g., with little or no human involve-
ment) in a training process. During training, input data can
be iteratively supplied to a machine-learning model to
enable the machine-learning model to identify patterns
related to the input data or to identify relationships between
the input data and output data. With training, the machine-
learning model can be transformed from an untrained state
to a trained state. Input data can be split into one or more
training sets and one or more validation sets, and the training
process may be repeated multiple times. The splitting may
follow a k-fold cross-validation rule, a leave-one-out-rule, a
leave-p-out rule, or a holdout rule. An overview of training
and using a machine-learning model is described below with
respect to the flow chart of FIG. 5.

In block 504, training data is received. In some examples,
the training data is received from a remote database or a
local database, constructed from various subsets of data, or
input by a user. The training data can be used in its raw form
for training a machine-learning model or pre-processed into
another form, which can then be used for training the
machine-learning model. For example, the raw form of the
training data can be smoothed, truncated, aggregated, clus-
tered, or otherwise manipulated into another form, which
can then be used for training the machine-learning model.

In block 506, a machine-learning model is trained using
the training data. The machine-learning model can be trained
in a supervised, unsupervised, or semi-supervised manner.
In supervised training, each input in the training data is
correlated to a desired output. This desired output may be a
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scalar, a vector, or a different type of data structure such as
text or an image. This may enable the machine-learning
model to learn a mapping between the inputs and desired
outputs. In unsupervised training, the training data includes
inputs, but not desired outputs, so that the machine-learning
model has to find structure in the inputs on its own. In
semi-supervised training, only some of the inputs in the
training data are correlated to desired outputs.

In block 508, the machine-learning model is evaluated.
For example, an evaluation dataset can be obtained, for
example, via user input or from a database. The evaluation
dataset can include inputs correlated to desired outputs. The
inputs can be provided to the machine-learning model and
the outputs from the machine-learning model can be com-
pared to the desired outputs. If the outputs from the
machine-learning model closely correspond with the desired
outputs, the machine-learning model may have a high
degree of accuracy. For example, if 90% or more of the
outputs from the machine-learning model are the same as the
desired outputs in the evaluation dataset, the machine-
learning model may have a high degree of accuracy. Oth-
erwise, the machine-learning model may have a low degree
of'accuracy. The 90% number is an example only. A realistic
and desirable accuracy percentage is dependent on the
problem and the data.

In some examples, if the machine-learning model has an
inadequate degree of accuracy for a particular task, the
process can return to block 506, where the machine-learning
model can be further trained using additional training data or
otherwise modified to improve accuracy. If the machine-
learning model has an adequate degree of accuracy for the
particular task, the process can continue to block 510.

In block 510, new data is received. In some examples, the
new data is received from a remote database or a local
database, constructed from various subsets of data, or input
by a user. The new data may be unknown to the machine-
learning model. For example, the machine-learning model
may not have previously processed or analyzed the new
data.

In block 512, the trained machine-learning model is used
to analyze the new data and provide a result. For example,
the new data can be provided as input to the trained
machine-learning model. The trained machine-learning
model can analyze the new data and provide a result that
includes a classification of the new data into a particular
class, a clustering of the new data into a particular group, a
prediction based on the new data, or any combination of
these.

In block 514, the result is post-processed. For example,
the result can be added to, multiplied with, or otherwise
combined with other data as part of a job. As another
example, the result can be transformed from a first format,
such as a time series format, into another format, such as a
count series format. Any number and combination of opera-
tions can be performed on the result during post-processing.

A more specific example of a machine-learning model is
the neural network 600 shown in FIG. 6. The neural network
600 is represented as multiple layers of interconnected
neurons, such as neuron 608, that can exchange data
between one another. The layers include an input layer 602
for receiving input data, a hidden layer 604, and an output
layer 606 for providing a result. The hidden layer 604 is
referred to as hidden because it may not be directly observ-
able or have its input directly accessible during the normal
functioning of the neural network 600. Although the neural
network 600 is shown as having a specific number of layers
and neurons for exemplary purposes, the neural network 600
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can have any number and combination of layers, and each
layer can have any number and combination of neurons.

The neurons and connections between the neurons can
have numeric weights, which can be tuned during training.
For example, training data can be provided to the input layer
602 of the neural network 600, and the neural network 600
can use the training data to tune one or more numeric
weights of the neural network 600. In some examples, the
neural network 600 can be trained using backpropagation.
Backpropagation can include determining a gradient of a
particular numeric weight based on a difference between an
actual output of the neural network 600 and a desired output
of the neural network 600. Based on the gradient, one or
more numeric weights of the neural network 600 can be
updated to reduce the difference, thereby increasing the
accuracy of the neural network 600. This process can be
repeated multiple times to train the neural network 600. For
example, this process can be repeated hundreds or thousands
of times to train the neural network 600.

In some examples, the neural network 600 is a feed-
forward neural network. In a feed-forward neural network,
every neuron only propagates an output value to a subse-
quent layer of the neural network 600. For example, data
may only move one direction (forward) from one neuron to
the next neuron in a feed-forward neural network.

In other examples, the neural network 600 is a recurrent
neural network. A recurrent neural network can include one
or more feedback loops, allowing data to propagate in both
forward and backward through the neural network 600. This
can allow for information to persist within the recurrent
neural network. For example, a recurrent neural network can
determine an output based at least partially on information
that the recurrent neural network has seen before, giving the
recurrent neural network the ability to use previous input to
inform the output.

In some examples, the neural network 600 operates by
receiving a vector of numbers from one layer; transforming
the vector of numbers into a new vector of numbers using a
matrix of numeric weights, a nonlinearity, or both; and
providing the new vector of numbers to a subsequent layer
of the neural network 600. Each subsequent layer of the
neural network 600 can repeat this process until the neural
network 600 outputs a final result at the output layer 606. For
example, the neural network 600 can receive a vector of
numbers as an input at the input layer 602. The neural
network 600 can multiply the vector of numbers by a matrix
of numeric weights to determine a weighted vector. The
matrix of numeric weights can be tuned during the training
of the neural network 600. The neural network 600 can
transform the weighted vector using a nonlinearity, such as
a sigmoid tangent or the hyperbolic tangent. In some
examples, the nonlinearity can include a rectified linear unit,
which can be expressed using the following equation:

¥ = max(x, 0)

where y is the output and x is an input value from the
weighted vector. The transformed output can be supplied to
a subsequent layer, such as the hidden layer 604, of the
neural network 600. The subsequent layer of the neural
network 600 can receive the transformed output, multiply
the transformed output by a matrix of numeric weights and
a nonlinearity, and provide the result to yet another layer of
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the neural network 600. This process continues until the
neural network 600 outputs a final result at the output layer
606.

Other examples of the present disclosure may include any
number and combination of machine-learning models hav-
ing any number and combination of characteristics. The
machine-learning model(s) can be trained in a supervised,
semi-supervised, or unsupervised manner, or any combina-
tion of these. The machine-learning model(s) can be imple-
mented using a single computing device or multiple com-
puting devices, such as the session pool 102 discussed
above.

Implementing some examples of the present disclosure at
least in part by using machine-learning models can reduce
the total number of processing iterations, time, memory,
electrical power, or any combination of these consumed by
a computing device when analyzing data. For example, a
neural network may more readily identify patterns in data
than other approaches. This may enable the neural network
to analyze the data using fewer processing cycles and less
memory than other approaches, while obtaining a similar or
greater level of accuracy.

Some machine-learning approaches may be more effi-
ciently and speedily executed and processed with machine-
learning specific processors (e.g., not a generic CPU). Such
processors may also provide an energy savings when com-
pared to generic CPUs. For example, some of these proces-
sors can include a graphical processing unit (GPU), an
application-specific integrated circuit (ASIC), a field-pro-
grammable gate array (FPGA), an artificial intelligence (AI)
accelerator, a neural computing core, a neural computing
engine, a neural processing unit, a purpose-built chip archi-
tecture for deep learning, and/or some other machine-learn-
ing specific processor that implements a machine learning
approach or one or more neural networks using semicon-
ductor (e.g., silicon (Si), gallium arsenide (GaAs)) devices.
Furthermore, these processors may also be employed in
heterogeneous computing architectures with a number of
and a variety of different types of cores, engines, nodes,
and/or layers to achieve various energy efficiencies, chip-
level thermal processing considerations, processing speed
improvements, data communication speed improvements,
and/or data efficiency targets and improvements throughout
various parts of the system when compared to a homoge-
neous computing architecture that employs CPUs for gen-
eral purpose computing.

Associated Processes

FIG. 7 illustrates an example process flow for creating and
displaying experimental designs via method 700. It shall be
appreciated that other embodiments contemplated within the
scope of the present disclosure may involve more processes,
fewer processes, different processes, or a different order of
processes than illustrated in FIG. 7.

One of ordinary skill in the art will appreciate that method
700 may provide many technical advantages and practical
applications over conventional design of experiment (DOE)
processes. Specifically, in some embodiments, method 700
may overcome the typical limitations encountered in the
process of constructing one or more designs of experiments.
In traditional DOE workflows, the design configuration
process often follows a rigid, step-by-step sequence, where
users (e.g., test planners) must sequentially move from
identifying experimental factors, to constructing a design of
experiment model, and finally to creating and evaluating test
plans based on the constructed model. This linear approach
makes it difficult to adjust or modify previously specified
factors and model settings, as any change typically requires
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users to revert to earlier stages in the configuration process.
This backtracking is time-consuming and frustrating, espe-
cially when users need to explore multiple configurations or
incorporate changes into a respective experimental design.

Backtracking in such traditional workflows not only con-
sumes time but also disrupts the flow of the design configu-
ration process, forcing users to revisit earlier design deci-
sions and potentially overwrite data from earlier and/or later
stages. As changes arise, users are often forced to overwrite
previously completed steps, which limits flexibility and
hinders their ability to experiment with multiple designs
simultaneously. This limitation can become especially prob-
lematic when complex designs or iterative refinements are
required.

Method 700 addresses these challenges by providing a
more flexible, dynamic approach to design construction and
exploration. Specifically, instead of overwriting previous
steps, method 700 enables users to create different branches
of the experimental design at any point. These branches may
be represented visually as tabs or other interface elements,
allowing users to modify factors, introduce new model
settings or parameters, or explore multiple design scenarios
in parallel with other designs. This “experiment design
branching” capability preserves previous design paths while
still enabling real-time exploration of alternative configura-
tions. As a result, users can experiment with multiple
designs simultaneously without the risk of losing or over-
writing valuable experimental data, a requirement often
imposed by conventional DOE methods.

As illustrated in FIG. 7, process 710 of method 700 may
receive, via a graphical user interface, a request to generate
an initial design of experiment plan based on one or more
experiment factors. The phrase “design of experiment plan,”
as generally used herein, may refer to a computer-imple-
mented plan (e.g., data object) that stores one or more
experimental settings of a design of experiment. For
instance, in some embodiments, a respective design of
experiment plan may include experimental settings of one or
more experiment factors and/or may include one or more
experimental settings of a design of experiment model.

In some embodiments, the one or more experiment factors
of process 710 may be similar to the experiment factors
806A-8068 illustrated in FIG. 8A. Experiment factors 806A
and 8068, as generally used herein, may refer to variables or
conditions that are manipulated or measured during a com-
puter-implemented design of experiment. In some embodi-
ments, experiment factors 806 A-8068B may include one or
more experimental settings (e.g., attributes), such as a name
of a factor, a number of levels associated with a factor, a
transformation associated with a factor, a low usage condi-
tion associated with a factor, a high usage condition asso-
ciated with a factor, a low test condition associated with a
factor, a high test condition associated with a factor, and/or
the like.

For example, as shown in FIG. 8A, experimental factor
806A may be associated with the name “Temp” and have
three (3) levels. Additionally, as shown in FIG. 8A, experi-
mental factor 806 A may specify the factor transformation as
“Arrhenius Celsius,” twenty (20) as the low usage condition,
thirty (30) as the high usage condition, ninety (90) as the low
test condition, and one hundred and ten (110) as the high test
condition. Conversely, as also shown in FIG. 8A, experi-
mental factor 806B may be associated with the name “Volt-
age” and have three (3) levels. Furthermore, as also shown
in FIG. 8A, experimental factor 8068 may specify the factor
transformation as “Log,” twenty (20) as the low usage
condition, thirty (30) as the high usage condition, ninety (90)
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as the low test condition, and one hundred and ten (110) as
the high test condition. It shall be noted that experiment
factors 806A and 806B are not intended to be limiting and
that, in one or more other embodiments, process 710 may
generate a design of experiment plan based on additional,
different, or fewer experiment factors than illustrated in FIG.
8A.

Additionally, as illustrated in FIG. 8A, the graphical user
interface of process 710 may be similar to graphical user
interface 802 illustrated in FIG. 8A. Specifically, as shown
in FIG. 8A, graphical user interface 802 may include a
selectable user interface element 805. In some embodiments,
an input selecting selectable user interface element 805 may
cause process 710 to receive a request to generate the initial
design of experiment plan. For instance, as shown in FIG.
8A, process 710 may receive an input 804 selecting select-
able user interface element 805. Thus, in some embodi-
ments, in response to detecting input 804, process 710 may
receive a request to create an initial design of experiment
plan based on experiment factors 806A-8068.

It shall be noted that, while process 710 illustrated in FIG.
7 describes receiving a request to generate a single design of
experiment plan (e.g., the initial design of experiment plan),
other embodiments of process 710 may additionally receive
one or more requests for generating one or more additional
design of experiment plans (e.g., a second design of experi-
ment plan, a third design of experiment plan, etc.). For
instance, as shown in FIG. 8H, after receiving input 804 in
FIG. 8A, process 710 may additionally receive, via select-
able user interface element 805, an input 838 that corre-
sponds to a request to generate a second design of experi-
ment plan, different from the initial design of experiment
plan requested via input 804 in FIG. 8A.

Referring to FIG. 7, in some embodiments, method 700
may proceed from process 710 to process 720. As illustrated
in FIG. 7, process 720 may generate a first plan settings
container object that represents the initial design of experi-
ment plan in computer memory. The first plan settings
container object of process 720, as generally used herein,
may refer to a computer-implemented data structure that
stores experimental settings associated with the initial
design of experiment plan of process 710, including the
experiment factors associated with the initial design of
experiment plan, a model associated with the initial design
of experiment plan, and/or the like.

In some embodiments, the first plan settings container
object of process 720 may correspond to plan settings
container object A 810A illustrated in FIG. 8B. For instance,
as described previously in FIG. 8A, process 710 may
receive, via selectable user interface element 805, an input
804 for generating an initial design of experiment plan based
on experiment factors 806A-806B. Thus, in some embodi-
ments, in response to detecting input 804, process 720 may
generate plan settings container object A 810A that repre-
sents the initial design of experiment plan.

In some embodiments, as illustrated in FIG. 7, generating
the first plan settings container object may include creating,
via subprocess 720A, a plan factors data object based on the
one or more experiment factors. The plan factors data object
created via subprocess 720A, in some embodiments, may be
similar to plan factors data object A 812A illustrated in FIG.
8B. Plan factors data object A 812A, as generally used
herein, may refer to a data structure that stores settings of
one or more experimental factors. For instance, as shown in
FIG. 8C, plan factors data object A 812A may store the
settings of experiment factors 806A-806B. It shall be noted
that the plan factors data object A 812A illustrated in FIG.
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8C is not intended to be limiting and that, if graphical user
interface 802 included additional, different, or fewer experi-
ment factors, plan factors 812A would analogously store the
settings of the additional, different, or fewer experiment
factors.

In some embodiments, subprocess 720A may create the
plan factors data object A 812A based on a state of the
experiment factors 806A and 806B when process 710
received the input 804. For instance, as described previously
in FIG. 8A, experiment factors 806A and 8068 may include
one or more attributes, such as a factor name attribute, a
number of levels attribute, a factor transformation attribute,
a low usage condition attribute, a high usage condition
attribute, a low test condition attribute, a high test condition
attribute, and/or the like. Thus, in some embodiments, plan
factors data object A 812A may store the values (e.g., state)
of the attributes associated with experiment factors 806A
and 806B at the time process 710 received input 804.

Specifically, for experiment factor 806 A, plan factors data
object A 812A may store that, at the time of receiving input
804 in FIG. 8A, the factor name attribute, the number of
levels attribute, the factor transformation attribute, the low
usage condition attribute, the high usage condition attribute,
the low test condition attribute, and the high test condition
attribute of experiment factor 806A was associated with the
values “Temp,” three (3), “Arrhenius Celsius,” twenty (20),
thirty (30), ninety (90), one hundred and ten (110), respec-
tively. Conversely, for experiment factor 806B, plan factors
data object A 812A may store that, at the time of receiving
input 804 in FIG. 8A, the factor name attribute, the number
of levels attribute, the factor transformation attribute, the
low usage condition attribute, the high usage condition
attribute, the low test condition attribute, and the high test
condition attribute of experiment factor 8068 was associated
with the values “Voltage,” three (3), “Log,” twenty (20),
thirty (30), ninety (90), and one hundred and ten (110),
respectively.

Furthermore, as illustrated in FIG. 7, generating the first
plan settings container object may include creating, via
subprocess 720B, a plan model data object that stores
parameters of a model associated with the first plan settings
container object. The plan model data object created via
subprocess 720B, in some embodiments, may be similar to
plan model data object A 814A illustrated in FIG. 8B. Plan
model data object A 814A, as generally used herein, may
refer to a data structure that stores parameters of a model
(e.g., a design of experiment model, machine learning
model, statistical model, and/or the like).

For instance, as shown in FIG. 8C, plan model data object
A 814A may include parameters 818A-818E. It shall be
noted that FIG. 8C is not intended to be limiting and that
other embodiments of plan model data object A 814A may
include additional, different, or fewer parameters than illus-
trated in FIG. 8C. Response distribution parameter 818A, in
some embodiments, may specify a type of distribution that
governs (e.g., models) the behavior of a response variable in
the design of experiment (e.g., Lognormal, Weibull, etc.).
Optimality criterion parameter 818B, in some embodiments,
may define the method by which the design of experiment
model is optimized (e.g., quantile, etc.). Probably of interest
parameter 818C, in some embodiments, may refer to the
level of statistical significance or confidence that the design
of experiment aims to achieve (e.g., 0.1, etc.). Number of
units parameter 818D, in some embodiments, may represent
the total number of experimental units to be included in the
design of experiment (e.g., 100). Lastly, length of test
parameter 818E, in some embodiments, may define the
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duration or time span which the designed experiment will be
conducted (e.g., 1000 hours, etc.).

It shall be noted that, in some embodiments, plan model
data object A 814A may instead include a failure time
variable. For instance, if the optimality criterion parameter
818B is set to failure time instead of quantile, plan model
object A 814A may replace the probability of interest
parameter 818C with a failure time parameter to specify the
target time frame or duration relevant to the experimental
design.

In some embodiments, the computer memory of process
720 may correspond to computer memory 810 illustrated in
FIG. 8B. As shown in FIG. 8B, computer memory 810 may
be in operable connection with a design of experiment
platform 808. Design of experiment platform 808, as gen-
erally used herein, may refer to a software tool that is
configured to create, optimize, and analyze experimental
designs (e.g., experimental plans). Merely for illustration, in
some embodiments, design of experiment platform 808 may
correspond to a software tool developed and provided by
JMP Statistical Discovery LL.C of Cary, N.C., USA, such as
IMP®.

Additionally, as shown in FIG. 8B, computer memory 810
may store one or more one or more plan settings container
objects. Specifically, as shown in FIG. 8B, computer
memory 810 may include a plan settings container object A
810A that represents the initial design of experiment plan of
process 710 in computer memory 810 (e.g., the design of
experiment plan generated in response to input 804 in FIG.
8A). Furthermore, as also shown in FIG. 8B, computer
memory 810 may store one or more additional plan settings
container objects that represent one or more additional
design of experiment plans, such as plan settings container
objects B-N 810B-810N.

In some embodiments, plan settings container objects
B-N 810B-810N may be generated based on (e.g., in
response to) detecting one or more additional inputs select-
ing selectable user interface element 805 in FIG. 8A. For
instance, as shown in FIG. 8H, after receiving input 804 in
FIG. 8A, process 710 may detect an additional input 838
selecting selectable user interface element 805. Additional
input 838, in some embodiments, may correspond to a
request to generate a second design of experiment plan,
different from the initial design of experiment plan requested
via input 804 in FIG. 8A.

In some embodiments, process 720 may perform a deter-
mination that determines if the experiment factors 806A and
806B were modified between input 804 in FIG. 8A and input
838 in FIG. 8H. If the determination performed by process
720 determines that the experiment factors 806A and 806B
were modified between input 804 in FIG. 8A and input 838
in FIG. 8H, process 720 may generate a second plan settings
container object that represents the second design of experi-
ment plan. For example, as shown in FIG. 8H, the factor
transformation attribute of experiment factor 806A may
have changed from “Arrhenius Celsius” to “Arrhenius Fahr-
enheit” between the input 804 in FIG. 8A and the input 838
in FIG. 8H. Thus, in some embodiments, because of such
change, process 720 may determine that experiment factors
806A and 806B were modified between input 804 in FIG.
8A and input 838 in FIG. 8H.

In some embodiments, if process 720 determines that the
experiment factors 806A and 8068 were modified between
input 804 in FIG. 8A and input 838 in FIG. 8H, process 720,
in turn, may generate an additional plan settings container
object. For instance, as shown in FIG. 8B, process 720 may
generate a plan settings container object B 810B (e.g., a
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second plan settings container object) that represents a
second design of experiment plan in computer memory 810.
It shall be noted that the second design of experiment plan
represented via second plan settings container object 810B
may be different than the initial design of experiment plan
represented via plan settings container object A 810A.

Conversely, in some embodiments, if process 720 deter-
mines that the experiment factors 806 A and 8068 were not
modified between input 804 in FIG. 8A and input 838 in
FIG. 8H, process 720 may instead forgo generating an
additional plan settings container object. For instance, in
some embodiments, if process 720 instead determined that
the experiment factors 806A and 806B were not modified
between input 804 in FIG. 8A and input 838 in FIG. 8H,
process 720 may forgo generating plan settings container
object B 810B in computer memory 810. It shall be noted
that the remainder of the plan settings container objects
illustrated in FIG. 8B (e.g., plan settings container object N
810N) may be generated or not generated for similar reasons
described above.

Similar to plan settings container object A 810A, gener-
ating plan settings container object B 810B may include
creating a plan factors data object and a plan model data
object. For instance, as shown in FIG. 8B, process 720 may
generate a plan factors data object B 812B and a plan model
data object B 814B for plan settings container object B
810B. Plan factors data object B 812B and plan model data
object B 814B may have characteristics similar to plan
factors data object A 812A and plan model data object B
814A, respectively.

Specifically, in some embodiments, plan factors data
object B 812B may be created based on a state of the
experiment factors 806A and 806B when process 710
received input 838 in FIG. 8H. For instance, as described
previously, between input 804 in FIG. 8A and input 838 in
FIG. 8H, the factor transformation attribute of experiment
factor 806 A may have changed from an “Arrhenius Celsius”
value to an “Arrhenius Fahrenheit” value. Thus, for experi-
ment factor 806A, plan factors data object B 812B in FIG.
81 may store the new value of the factor transformation
attribute of experiment factor 806A (e.g., “Arrhenius Fahr-
enheit”) in addition to the values of the other attributes at the
time of receiving input 838 (e.g., the value of the factor
name attribute, the number of levels attributes, the low usage
condition attribute, the high usage condition attribute, the
low test condition attribute, and the high test condition
attribute in FIG. 8H). It shall be noted that, for experiment
factor 8068, plan factors data object B 812B in FIG. 81 may
similarly include the new values (e.g., current values) of the
factor transformation attribute, the factor name attribute, the
number of levels attribute, the low usage condition attribute,
the high usage condition attribute, the low test condition
attribute, and the high test condition attribute at the time of
receiving input 838.

In some embodiments, plan model data object B 814B
may store one or more parameters of a model associated
with the plan settings container object B 810B. As shown in
FIG. 81, the one or more parameters stored by plan model
data object 814B may include parameters 818G-818K.
Parameters 818G-818K may be similar to parameters 818 A-
818E described with reference to FIG. 8C. However, param-
eters 818G-818K may hold different values specific to the
current state of the model associated with plan model data
object B 814B (e.g., the computer representation of the
second design of experiment plan), whereas parameters
818A-818E may hold values specific to the current state of
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the model associated with plan model data object A 814A
(e.g., the computer representation of the initial design of
experiment plan).

Referring to FIG. 7, in some embodiments, method 700
may proceed from process 720 to process 730. As illustrated
in FIG. 7, process 730 may instantiate, within the graphical
user interface, a plan explorer section that includes a plan
settings graphical entry. The plan settings graphical entry of
process 730, as illustrated in FIG. 7, may display a graphical
representation of the plan factors data object and the plan
model data object associated with the first plan settings
container object. A plan settings graphical entry, as generally
used herein, may refer to an interactive user interface
element that visually represents data stored within a plan
factors data object and a plan model data object.

In some embodiments, the graphical user interface of
process 730 may be similar to graphical user interface 802
illustrated in FIG. 8D. For instance, as shown in FIG. 8A,
graphical user interface 802 may not include a plan explorer
section before input 804 is received (e.g., because no design
of experiments plans are created). However, as shown in
FIG. 8D, after receiving input 804, process 730 may instan-
tiate plan explorer section 820 within graphical user inter-
face 802. Plan explorer section 820, as generally used
herein, may refer to a tab container or any other suitable
interface component that is capable of displaying one or
more graphical entries associated with one or more design of
experiment plans.

In some embodiments, plan explorer section 820 may
include one or more plan settings graphical entries. For
example, as also shown in FIG. 8D, plan explorer section
820 may include plan settings graphical entry 822A (e.g., a
non-limiting example of the plan settings graphical entry of
process 730). Plan settings graphical entry 822A, as gener-
ally used herein, may refer to a tab user interface component
or any other suitable interface component that displays
settings of a design of experiment plan.

In some embodiments, plan settings graphical entry 822A
may display a graphical representation of data stored within
a corresponding plan settings container object. For instance,
in the example of FIG. 8D, plan settings graphical entry
822A may correspond to plan settings container object A
810A. Thus, in some embodiments, plan settings graphical
entry 822A may include a graphical representation 824A of
the plan factors data object A 812A associated with plan
settings container object A 810A and a graphical represen-
tation 826A of the plan model data object A 814 A associated
with plan settings container object A 810A.

In some embodiments, a graphical representation of a
plan factors data object may include a user interface element
that displays one or more factors associated with the plan
factors data object and their respective experimental settings
(e.g., attributes). For instance, as shown in FIG. 8D, the
graphical representation 824 A of plan factors data object A
812A may include a table user interface element that
includes a first factor row corresponding to experiment
factor 806A of plan factors data object A 812A and a second
factor row corresponding to experiment factor 8068 of plan
factors data object A 812A. It shall be noted that if plan
factors data object A 812A was associated with additional,
fewer, or different experiment factors, the table user inter-
face element of graphical representation 824A may respec-
tively include additional, fewer, or different factor rows.

In some embodiments, a respective factor row of graphi-
cal representation 824A may display one or more experi-
mental settings of an experiment factor stored within plan
factors data object A 812A. For instance, as shown in FIG.
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8D, the factor row associated with experiment factor 806A
of plan factors data object A 812A may display the name of
experiment factor 806A in plan factors data object A 812A
(e.g., “Temp”), the transformation of experiment factor
806A in plan factors data object A 812A (e.g., “Arrhenius
Celsius”), the low usage condition of experiment factor
806A in plan factors data object A 812A (e.g., “20.00™), the
high usage condition of experiment factor 806A in plan
factors data object A 812A (e.g., “30.00”), the low test
condition of experiment factor 806A in plan factors data
object A 812A (e.g., “90.00), and the high test condition of
experiment factor 806A in plan factors data object A 812A
(e.g., ©“110.00”).

Conversely, as also shown in FIG. 8D, the factor row
associated with experiment factor 806B of plan factors data
object A 812A may display the name of experiment factor
806B in plan factors data object A 812A (e.g., “Voltage”™),
the transformation of experiment factor 8068 in plan factors
data object A 812A (e.g., “Log”), the low usage condition of
experiment factor 806B in plan factors data object A 812A
(e.g., “20.00”), the high usage condition of experiment
factor 806B in plan factors data object A 812A (e.g.,
“30.00™), the low test condition of experiment factor 8068
in plan factors data object A 812A (e.g., “90.00”), and the
high test condition of experiment factor 806B in plan factors
data object A 812A (e.g., “110.00™).

In some embodiments, the graphical representation 826A
of the plan model data object 814A may include one or more
editable user interface elements for modifying a value of one
or more parameters stored within plan model data object
814A. For instance, as shown in FIG. 8D, graphical repre-
sentation 826A may include an editable user interface ele-
ment for modifying a value of the response distribution
parameter 818A in plan model data object A 814A (e.g.,
“Lognormal”). Graphical representation 826A, in some
embodiments, may also include an editable user interface
element for modifying a value of the optimality criterion
parameter 818B in plan model data object A 814A (e.g.,
“Quantile”™).

Furthermore, in some embodiments, graphical represen-
tation 826A may also include an editable user interface
element for modifying a value of the probability of interest
parameter 818C in plan model data object A 814A (e.g.,
“0.17). Additionally, in some embodiments, graphical rep-
resentation 826 A may also include an editable user interface
element for modifying a number of units parameter 818D in
plan model data object A 814A (e.g., “100”). Lastly, in some
embodiments, graphical representation 826A may also
include an editable user interface element for modifying the
length of test parameter 818E in plan model data object A
814A (e.g., “1000”). It shall be noted that if plan model data
object A 814A included additional, fewer, or different
parameters than illustrated in FIG. 8C, graphical represen-
tation 826 A may correspondingly include additional, fewer,
or different editable user interface elements for modifying
such parameters.

It shall also be noted that while process 730 describes an
embodiment of a plan explorer section that includes one plan
settings graphical entry, the plan explorer section of process
730 is not limited to such configuration and may include one
or more additional plan settings graphical entries without
departing from the scope of the disclosure. For example, as
shown in FIG. 8], plan explorer section 820 may include
plan settings graphical entry 834 A and plan settings graphi-
cal entry 834B. As described above, plan settings graphical
entry 834 A may correspond to plan settings container object
A 810 in FIG. 8B. Conversely, in some embodiments, plan
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settings graphical entry 834B may correspond to plan set-
tings container object B 810B in FIG. 8B.

In some embodiments, process 730 may add a new plan
settings graphical entry when a new plan settings container
object is created in the computer memory 810 illustrated in
FIG. 8B. For instance, if plan settings container object B
810B is created in computer memory 810 for the reasons
described in process 720, process 730 may add, to plan
explorer section 820, a plan settings graphical entry 834B
corresponding to plan settings container object B 810B.
Alternatively, in some embodiments, if the plan settings
container object 810B is not created in the computer
memory 810 for the reasons described in process 720,
process 730 may forgo adding, to plan explorer section 820,
the plan settings graphical entry 834B corresponding to plan
settings container object B 810B.

Furthermore, in some embodiments, as shown in FIGS.
81 and 8J, plan settings graphical entry 834B may include a
graphical representation 824B of the plan factors data object
B 812B associated with plan settings container object B
810B and a graphical representation 826B of the plan model
data object B 814B associated with plan settings container
object B 810B. Graphical representation 824B and 826B
may display content for reasons analogous to graphical
representations 824A and 826A in FIG. 8D, respectively.

In some embodiments, process 730 may receive a deletion
input for removing a respective plan settings graphical entry
from plan explorer section 820. For instance, as shown in
FIG. 8K, process 730 may receive deletion input 846 via
graphical user interface 802. Specifically, in the example of
FIG. 8K, deletion input 846 may correspond to a request to
delete plan settings graphical entry 834B. In response to
receiving deletion input 846, process 730 may cease display
of plan settings graphical entry 834B from plan explorer
section 820 and maintain display of plan settings graphical
entry 834A (e.g., revert to the state of the graphical user
interface 802 illustrated in FIG. 8D).

Furthermore, in some embodiments, in response to receiv-
ing deletion input 846, process 730 may delete a correspond-
ing plan settings container object and one or more test plan
container objects associated with such plan settings con-
tainer object (if applicable), as will be described later. For
example, as described previously, plan settings graphical
entry 834B may correspond to plan settings container object
B 810B in FIG. 8B. Thus, in some embodiments, in response
to receiving deletion input 846 for deleting plan settings
graphical entry 834B, process 730 may delete the corre-
sponding plan settings container object B 810B from com-
puter memory 810 and delete the one or more test plan
container objects AA-NN 816AA-816NN associated with
such plan settings container object B 810B from computer
memory 810.

Referring to FIG. 7, in some embodiments, method 700
may proceed from process 730 to process 740. Process 740
may receive, via the graphical user interface, a request to
generate an initial design of experiment test plan for the
initial design of experiment plan. For example, as shown in
FIG. 8D, the initial design of experiment plan represented
via plan settings graphical entry 822A may not yet be
associated with a design of experiment test plan. Thus, in
some embodiments, process 740 may receive a request for
transitioning the initial design of experiment plan from
having no associated design of experiment test plans to
being associated with at least one design of experiment test
plan (e.g., the initial design of experiment test plan).

Specifically, in some embodiments, the graphical user
interface of process 740 may be similar to graphical user
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interface 802 illustrated in FIG. 8D. Specifically, as shown
in FIG. 8D, graphical user interface 802 may include a
selectable user interface element 829. In some embodiments,
an input selecting selectable user interface element 829 may
cause process 740 to receive a request to generate the initial
design of experiment test plan. For instance, as shown in
FIG. 8D, process 740 may receive an input 828 selecting
selectable user interface element 829. Thus, in some
embodiments, in response to receiving input 828, process
740 may receive the request to create the initial design of
experiment test plan for the initial design of experiment
plan.

It shall be noted that, while process 740 illustrated in FIG.
7 describes receiving a request to generate a single design of
experiment test plan (e.g., an initial design of experiment
test plan), process 740 is not limited to such a request and
that other embodiments of process 740 may additionally
receive one or more requests for generating one or more
additional design of experiment test plans (e.g., a second
design of experiment test plan, a third design of experiment
test plan, etc.). For instance, as shown in FIG. 8F, after
receiving input 828 in FIG. 8D, process 740 may addition-
ally receive, via selectable user interface element 829, an
input 842 that corresponds to a request to generate a second
design of experiment test plan, different from the initial
design of experiment test plan requested via input 828 in
FIG. 8A.

Referring to FIG. 7, method 700 may proceed from
process 740 to process 750. Process 750, in some embodi-
ments, may associate the first plan settings container object
with a first test plan container object that represents the
initial design of experiment test plan in the computer
memory. Additionally, in some embodiments, as illustrated
in FIG. 7, the first test plan container object of process 740
may be used to generate one or more experimental run plans
for the model associated with the first plan settings container
object.

In some embodiments, the first test plan container object
of process 740 may correspond to test plan container object
A 816A in FIG. 8B. Additionally, in some embodiments, as
shown in FIG. 8B, process 740 may associate the test plan
container object A 816 A with plan settings container object
A 810A. For example, as described in FI1G. 8D, process 740
may receive an input 828 selecting a selectable user inter-
face element 829 that is displayed within plan settings
graphical entry 822A (e.g., displayed within graphical rep-
resentation 826A). As also described previously, plan set-
tings graphical entry 822A may be associated with plan
settings container object A 810A in computer memory 810.
Thus, in some embodiments, in response to receiving input
828 in FIG. 8D, process 750 may create test plan container
object A 816A and, in turn, associate test plan container
object A 816A with plan settings container object 810A. It
shall be noted that, if the graphical entry displaying select-
able user interface element 829 was associated with a
different plan settings container object, process 750 would
have instead associated test plan container object A 816A
with the different plan settings container object.

Additionally, as shown in FIG. 8B, plan settings container
objects A-N 810A-810N may be associated with one or
more test plan container objects. Specifically, as shown in
FIG. 8B, plan settings container objects A-N 810A-810N
may be associated with test plan container objects A-N
816A-816N, test plan container objects AA-NN 816AA-
816NN, and test plan container objects AAA-NNN
816AAA-816NNN, respectively.
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In some embodiments, the test plan container objects B-N
816B-816N associated with plan settings container object A
810A may be generated based on (e.g., in response to)
detecting one or more additional inputs selecting selectable
user interface element 829 in FIG. 8D. For instance, as
shown in FIG. 8F, after receiving input 828 in FIG. 8D,
process 740 may detect an additional input 842 selecting
selectable user interface element 829. Additional input 829,
in some embodiments, may correspond to a request to
generate a second design of experiment test plan, different
from the initial design of experiment test plan requested via
input 828 in FIG. 8D.

In some embodiments, process 750 may perform a deter-
mination to determine if the plan factors data object A 812A
or the plan model data object A 814A was modified between
input 828 in FIG. 8D and input 842 in FIG. 8F. If the
determination performed by process 750 determines that the
plan factors data object A 812A or the plan model data object
A 814A was modified between input 828 in FIG. 8D and
input 842 in FIG. 8F, process 750 may generate a second test
plan container object that represents the second design of
experiment test plan in computer memory 818. For example,
as shown in FIG. 8F, graphical representation 826A may
have received, via the “response distribution” editable user
interface element, an input for changing the response dis-
tribution parameter 818A of plan model data object 814A
from “Lognormal” in FIG. 8D to “Weibull” in FIG. 8F.
Thus, in some embodiments, because of such change, pro-
cess 750 may determine that plan factors data object A 812A
or the plan model data object A 814A was modified between
input 828 in FIG. 8D and input 842 in FIG. 8F.

In some embodiments, if process 750 determines that plan
factors data object A 812A or the plan model data object A
814 A was modified between input 828 in FIG. 8D and input
842 in FIG. 8F, process 750, in turn, may associate an
additional test plan container object with plan settings
container object A 810A. For instance, as shown in FIG. 8C,
process 750 may create test plan container object B 816B
(e.g., a second test plan container object) that represents a
second design of experiment test plan in computer memory
810 and, in turn, associate test plan container object B §16B
with plan settings container object A 810A. It shall be noted
that the second design of experiment test plan represented
via test plan container object B 810B may be different than
the initial design of experiment test plan represented via test
plan container object A 810A.

Conversely, in some embodiments, if process 750 deter-
mines that plan factors data object A 812A and the plan
model data object A 814A were not modified between input
828 in FIG. 8D and input 842 in FIG. 8F, process 750 may
instead forgo generating an additional test plan container
object. For instance, in some embodiments, if process 750
instead determined that plan factors data object A 812A and
plan model data object A 814A were not modified between
input 828 in FIG. 8D and input 842 in FIG. 8F, process 750
may instead forgo generating test plan container object B
816B in computer memory 810.

It shall be noted that the remainder of test plan container
objects illustrated in FIG. 8B (e.g., test plan container object
N 816N, test plan container objects AA-NN 816 AA-816NN,
and test plan container objects AAA-NNN 816AAA-
816NNN) may be created (or not created) and associated (or
not associated) for similar reasons described above. For
example, in FIG. 8], process 750 may receive one or more
inputs selecting a selectable user interface element 840
displayed within plan settings graphical entry 834B (e.g.,
displayed within graphical representation 826B). As also
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described previously with reference to FIG. 8B, plan settings
graphical entry 834B may be associated with plan settings
container object B 810B in computer memory 810 (e.g.,
different than the plan settings container object A 810A
associated with plan settings graphical entry 834A). Thus, in
some embodiments, in response to receiving input(s) select-
ing selectable user interface element 840, process 750 may
create test plan container objects AA-NN 816AA-816NN
and, in turn, associate test plan container objects AA-NN
816AA-816NN with plan settings container object B 810B.

In some embodiments, when process 740 receives an
input that causes process 750 to associate a respective test
plan container object with a respective plan settings con-
tainer object, process 750 may generate the respective test
plan container object based on a current state of a plan model
data object associated with the respective plan settings
container object. For example, as described previously, input
828 in FIG. 8D may cause process 750 to create test plan
container object A 816A and associate test plan container
object A 816A with plan settings container object A 810A.
Thus, in some embodiments, process 750 may create test
plan container object A 816A based on a state of plan model
data object A 814A (e.g. a state of parameters 818A-818E of
plan model data object A 8184A) when input 828 in FIG. 8D
is received.

Conversely, as described previously in FIG. 8F, before
receiving input 842, method 700 may have received, via
response distribution editable user interface element, an
input for changing response distribution parameter 818A
from “Lognormal” in FIG. 8D to “Weibull” in FIG. 8F.
Furthermore, as described previously, input 842 may cause
process 750 to create test plan container object B 816B and
associate test plan container object B 816B with plan
settings container object A 810A. Thus, in some embodi-
ments, process 750 may create test plan container object A
816B based on a state of plan model data object A 8§14A
when input 842 in FIG. 8F is received, including the current
value of response distribution parameter 818 A in plan model
data object A 814A (e.g., “Weibull”).

Furthermore, as described previously, an input selecting
selectable option 840 in FIG. 8] may cause process 750 to
create test plan container object AA 816AA and associate
test plan container object AA 816AA with plan settings
container object B 810B. Thus, in yet another non-limiting
example, process 750 may create test plan container object
AA 816AA based on a state of plan model data object B
8148 (e.g. a state of parameters 818G-818K of plan model
data object B 814B) when such an input is received.

In some embodiments, a respective test plan container
object may store one or more experimental run plans com-
puted based on a state of an associated plan model data
object (described above). For example, as shown in FIGS.
8C and 8I, test plan container object A 816A, test plan
container object B 816B, test plan container object AA
816AA may include experimental run plans A-C 830A-
380C, experimental run plans A-C 830AAA-830CCC, and
experimental run plans A-C 830AA-830CC.

In some embodiments, an experimental run plan, as
generally used herein, may refer to a set of experiment runs
designed to evaluate the behavior of a system under specific
factor conditions (e.g., experiment conditions). A respective
experimental run may include test conditions of one or more
experiment factors, such as temperature, voltage, or unit
allocation, to observe the resulting effects on the system.
These run plans may typically be generated based on a
corresponding plan model data object at the time of creation
and may define the parameters and conditions for the
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experiment. Different experimental run plans, such as those
associated with test plan container object A 816A, with test
plan container object B 816B, or with test plan container
object AA 816 AA, may correspond to distinct configurations
of these experiment factors and may vary depending on user
inputs or changes in the model parameters, as will be
described in more detail in process 760.

Referring to FIG. 7, in some embodiments, method 700
may proceed from process 750 to process 760. As illustrated
in FIG. 7, process 760 may instantiate, within the plan
settings graphical entry corresponding to the first plan
settings container object, a test plan explorer section that
includes a first test plan graphical entry. The first test plan
graphical entry, as also illustrated in FIG. 7, may display a
graphical representation of the one or more experimental run
plans generated for the model associated with the first plan
settings container object. A test plan graphical entry, as
generally used herein, may refer to an interactive user
interface element that visually represents data stored within
a respective test plan container object.

In some embodiments, the plan settings graphical entry
where process 760 instantiates the test plan explorer section
may correspond to plan settings graphical entry 822A in
FIG. 8D. For instance, as shown in FIG. 8D, plan settings
graphical entry 822A may not include a test plan explorer
section before input 828 is received (e.g., because no design
of experiment test plans have been created). However, as
shown in FIG. 8E, after receiving input 828 in FIG. 8D,
process 760 may instantiate test plan explorer section 832
within plan settings graphical entry 822A. Test plan explorer
section 832, as generally used herein, may refer to a tab
container or any other suitable user interface component that
is capable of displaying one or more graphical entries
associated with one or more design of experiment test plans.

In some embodiments, test plan explorer section 832 may
include one or more test plan graphical entries. For example,
as shown in FIG. 8E, test plan explorer section 832 of plan
settings graphical entry 822A may include test plan graphi-
cal entry 834A (e.g., the first test plan graphical entry of
process 760). Test plan graphical entry 834A, as generally
used herein, may refer to a tab user interface component or
any other suitable interface component that displays experi-
mental run plans associated with a design of experiment test
plan (e.g., the data stored within a test plan container object).

In some embodiments, test plan graphical entry 834A may
display a graphical representation of one or more experi-
mental run plans of a corresponding test plan container
object. For instance, in the example of FIG. 8E, test plan
graphical entry 834A may correspond to test plan container
object A 816A in FIG. 8C. Thus, in some embodiments, test
plan graphical entry 834A may include graphical represen-
tations 836 A-836C of experiment run plans A-C 830A-830C
illustrated in FIG. 8C, respectively. It shall be noted that
graphical entries 836A-836C are not intended to be limiting
and that, if test plan container object A 816A included
additional, different, or fewer experiment run plans than
illustrated in FIG. 8C, process 760 may instead display
graphical entries corresponding to the additional, different,
or fewer experiment run plans.

In some embodiments, a graphical representation of a
respective experiment run plan may include a user interface
element that displays one or more runs associated with the
respective experiment run plan. For instance, as shown in
FIG. 8E, the graphical representation 836A of experiment
run plan A 830A may include a table user interface element
that includes one or more experiment run rows correspond-
ing to the one or more runs associated with experiment run
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plan A 830A. It shall be noted that if experiment run plan A
830A was associated with additional, fewer, or different
experiment runs, the table user interface element of graphi-
cal representation 836 A may respectively include additional,
fewer, or different experiment run rows.

In some embodiments, a respective experiment run row
may include values of one or more experiment factors and
expected results from operating the experiment factors at
such values (e.g., conditions). For example, as shown in
FIG. 8E, the table user interface element may include an
experiment run row that corresponds to a respective run of
experiment run plan A 830A and that includes a test value for
experiment factor 806A (e.g., “90.00”) and a test value for
experiment factor 8068 (e.g., “90.00”). Additionally, as
illustrated in FIG. 8E, the experiment run row may also
include a unit allocation value that indicates a total number
of units that should be tested using the test values of
experiment factors 806A and 8068 and an expected number
of unit failures of the total number of allocated units. It shall
be noted that the other experiment run rows displayed in
graphical representations 836A-836C may display (e.g.,
include) information for their respective experiment run in
analogous ways described above.

It shall also be noted that while process 760 describes an
embodiment of a test plan explorer section that includes one
test plan graphical entry, the test plan explorer section of
process 760 is not limited to such configuration and may
include one or more additional test plan graphical entries
without departing from the scope of the disclosure. For
example, as shown in FIG. 8G, test plan explorer section 832
may include test plan graphical entry 834A and test plan
graphical entry 834B. As described above, test plan graphi-
cal entry 834A may correspond to test plan container object
A 816A in FIG. 8C. Conversely, in some embodiments, test
plan graphical entry 834B may correspond to test plan
container object B 816B in FIG. 8C.

In some embodiments, process 760 may add a new test
plan graphical entry when a new test plan container object
is created in the computer memory 810 illustrated in FIG.
8B. For instance, if test plan container object B 816B is
associated with plan settings container object A 810A for the
reasons described in process 750, process 760 may add, to
test plan explorer section 832, a test plan graphical entry
834B corresponding to test plan container object B 810B.
Alternatively, in some embodiments, if the test plan con-
tainer object 816B is not associated with plan settings
container object A 810A for the reasons described in process
750, process 760 may forgo adding, to test plan explorer
section 832, the test plan graphical entry 834B correspond-
ing to test plan container object B 816B.

Furthermore, in some embodiments, as shown in FIGS. 81
and 8G, test plan graphical entry 834B may include graphi-
cal representations 836D-836F of experiment run plans A-C
830AA-830CC (e.g., the experiment run plans associated
with test plan container object AA 816AA). Graphical
representations 836D-836F may display content for reasons
analogous to graphical representations 836A-836C in FIG.
8E, respectively.

In some embodiments, process 760 may receive a deletion
input for removing a respective test plan graphical entry
from test plan explorer section 832. For instance, as shown
in FIG. 8G, process 760 may receive deletion input 844 via
graphical user interface 802. Specifically, in the example of
FIG. 8G, deletion input 844 may correspond to a request to
delete test plan graphical entry 834B. In response to receiv-
ing deletion input 844, process 760 may cease display of test
plan graphical entry 834B from test plan explorer section
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832 and maintain display of test plan graphical entry 834A
(e.g., revert to the state of the graphical user interface 802
illustrated in FIG. 8F). It shall be noted that a test plan
graphical entry associated with a different plan setting
graphical entry (e.g., a second plan settings graphical entry)
may be deleted in similar ways described above.

Furthermore, in some embodiments, in response to receiv-
ing deletion input 844, process 760 may delete a correspond-
ing test plan container object. For example, as described
previously, test plan graphical entry 834B may correspond to
test plan container object AA 816AA in FIG. 8B. Thus, in
some embodiments, in response to receiving deletion input
844 for deleting test plan graphical entry 834B, process 730
may delete the corresponding test plan container object AA
816AA from computer memory 810.

In some embodiments, method 700 may generate a file
that serializes the initial design of experiment plan and the
initial design of experiment test plan described in processes
710-760. For example, as described previously, the initial
design of experiment plan may be represented via plan
settings container object A 810A and the initial design of
experiment test plan may be represented via test plan
container object A 816A. Thus, in some embodiments, the
file generated by method 700 may serialize the data asso-
ciated with plan settings container object A 810A and test
plan container object A 816A. The term “serializing,” as
generally used herein, may refer to a process of converting
data into a format that can be stored and later reconstructed
by design of experiment platform 808 illustrated in FIG. 8B.

In some embodiments, the file generated by method 700
may correspond to file 846 illustrated in FIG. 8L.. As shown
in FIG. 8L, generating file 846 may include instantiating, in
file 846, an experiment configuration entry 846A. Experi-
ment configuration entry 846 A, in some embodiments, may
correspond to a root of the file and specity a type of design
of experiment designed via method 700 (e.g., “Constant
Stress ALT Design™). Additionally, in some embodiments,
generating file 846 may include adding, to experiment
configuration entry 846 A, a factors configuration entry 846B
that serializes one or more experiment factors. Specifically,
as shown in FIG. 8L, factors configuration entry 846B may
serialize experiment factors 806A-806B illustrated in FIG.
8A (e.g., serialize the experimental settings of experiment
factors 806A-806B).

Additionally, in some embodiments, generating file 846
may include adding, to experiment configuration entry
846A, a plan settings entry that serializes the first plan
settings container object, including the plan factors data
object and the plan model data object associated with the
first plan settings container object. For instance, as described
previously, the first plan settings container object of method
700 may correspond to plan settings container object A
810A. Thus, in some embodiments, as shown in FIG. 8L, file
846 may include a plan settings entry 846C that serializes
plan settings container object A 810A, including plan factors
data object A 812A and plan model data object A 814A. It
shall be noted that, in some embodiments, the factors
configuration entry 8468 and the plan settings entry 846C
may be child elements of the experiment configuration entry
846A and may be stored at a same level in file 846.
Additionally, it shall also be noted that, in some embodi-
ments, an entry corresponding to the plan factors data object
A 812A and an entry corresponding to the plan model data
object A 814A may be child elements of plan settings entry
846C.

Furthermore, in some embodiments, generating file 846
may include adding, to plan settings entry 846C, a test
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design entry that serializes the first test plan container object
of method 700. For instance, as described previously, the
first test plan container object may correspond to test plan
container object A 816 A. Thus, as shown in FIG. 8L, the test
plan settings entry 846C may include test design entry 846D
that serializes test plan container object A 816A. It shall be
noted that, in some embodiments, test design entry 846D
may be a child element of plan settings entry 846C and may
be stored at a same level as the entry corresponding to plan
factors data object 812A and the entry corresponding to plan
model data object 814A.

It shall be noted that file 846 is not intended to be limiting
and that file 846 may include one or more additional plan
setting entries without departing from the scope of the
disclosure. For example, as shown in FIG. 8L, file 846 may
additionally include an plan setting entry 846E that serial-
izes plan settings container object B 810B and plan setting
entry 846F that serializes plan settings container object N
810N.

Plan setting entries 846F and 846F, in some embodi-
ments, may include content for similar reasons as plan
setting entry 846C. For example, as shown in FIG. 8L, plan
setting entry 846F may include an entry that serializes plan
factors data object B 812B and an entry that serializes plan
model data object B 814B in similar ways as described with
respect the entries corresponding to plan factors data object
812A and plan model data object A 814A, respectively.
Additionally, as shown in FIG. 8L, plan settings entry 846F
may include a test design entry 846G that serializes test plan
container object AA 816AA in similar ways as test design
entry 846D.

Conversely, as shown in FIG. 8L, plan setting entry 846F
may include an entry that serializes plan factors data object
B 812N and an entry that serializes plan model data object
B 814N in similar ways as described with respect the entries
corresponding to plan factors data object 812A and plan
model data object A 814A, respectively. Additionally, as
shown in FIG. 8L, plan settings entry 846F may include a
test design entry 846H that serializes test plan container
object AA 816AA in similar ways as test design entry 846D.

In some embodiments, method 700 may receive a file via
an upload user interface. For example, method 700 may
receive file 846 generated in FIG. 8L.. Based on receiving file
846, method 700 may re-perform one or more of processes
710-760. Re-performing process 710 may include re-creat-
ing one or more experiment factors specified in file 846 (e.g.,
experiment factors 806A and 806B). Re-performing process
720 may include re-generating the first plan settings con-
tainer object (e.g., plan settings container object A 810A).
Re-performing process 730 may include re-instantiating the
plan explorer section (e.g., plan explorer section 820) to
include the plan settings graphical entry (e.g., plan settings
graphical entry 822A). Re-performing process 750 may
include re-associating the first plan settings container object
with the first test plan container object (e.g., test plan
container object A 816A). Lastly, re-performing process 760
may include re-instantiating the test plan explorer section
(e.g., test plan explorer section 832) to include the first test
plan graphical entry (e.g., test plan graphical entry 834A).

It shall be noted that, in the method(s) described herein
where one or more steps (e.g., processes) are contingent
upon one or more conditions having been met, it should be
understood that the described method can be repeated in
multiple repetitions so that over the course of the repetitions
all of the conditions upon which steps in the method are
contingent have been met in different repetitions of the
method. For example, if a method requires performing a first
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step if a condition is satisfied, and a second step if the
condition is not satisfied, then a person of ordinary skill
would appreciate that the claimed steps are repeated until the
condition has been both satisfied and not satisfied, in no
particular order. Thus, a method described with one or more
steps that are contingent upon one or more conditions having
been met could be rewritten as a method that is repeated
until each of the conditions described in the method has been
met. This, however, is not required of system or computer
readable medium claims where the system or computer
readable medium contains instructions for performing the
contingent operations based on the satisfaction of the cor-
responding one or more conditions and thus is capable of
determining whether the contingency has or has not been
satisfied without explicitly repeating steps of a method until
all of the conditions upon which steps in the method are
contingent have been met. A person having ordinary skill in
the art would also understand that, similar to a method with
contingent steps, a system or computer readable storage
medium can repeat the steps of a method as many times as
are needed to ensure that all of the contingent steps have
been performed.

It shall be appreciated that other embodiments contem-
plated within the scope of the present disclosure may
involve more processes, fewer processes, different pro-
cesses, or a different order of processes than illustrated in
FIG. 9. It should be noted that a computer-program product
may include a non-transitory machine-readable storage
medium storing computer instructions that, when executed
by one or more operations, may perform operations corre-
sponding to the processes and sub-processes of method 700.
Additionally, or alternatively, a computer-implemented
method may include operations corresponding to processes
and sub-processes of 700. Additionally, or alternatively, a
computer-implemented system may include one or more
processors, a memory, and a computer-readable medium
operably coupled to the one or more processors, the com-
puter-readable medium having computer-readable instruc-
tions stored thereon that, when executed by the one or more
processors, cause a computing device to perform operations
corresponding to the processes and sub-processes of method
700.

FIG. 9 illustrates one embodiment of method 900 for
creating and displaying experimental designs. It shall be
appreciated that other embodiments contemplated within the
scope of the present disclosure may involve more processes,
fewer processes, different processes, or a different order of
processes than illustrated in FIG. 9. It should be noted that
a computer-program product may include a non-transitory
machine-readable storage medium storing computer instruc-
tions that, when executed by one or more operations, may
perform operations corresponding to the processes and sub-
processes of method 900. Additionally, or alternatively, a
computer-implemented method may include operations cor-
responding to processes and sub-processes of 900. Addi-
tionally, or alternatively, a computer-implemented system
may include one or more processors, a memory, and a
computer-readable medium operably coupled to the one or
more processors, the computer-readable medium having
computer-readable instructions stored therecon that, when
executed by the one or more processors, cause a computing
device to perform operations corresponding to the processes
and sub-processes of method 900.

It should be noted that elements of method 900 may
related to one or more other elements described herein. For
instance, interactive failure probability table 1004 and inter-
active failure probability graph 1014 may be examples of
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elements included within a graphical representation 826A
and/or 8268 as described herein (e.g., with reference to
FIGS. 8D and 8G).

As will be described in more detail herein, method 900
offers technical advantages over alternative techniques. For
instance, method 900 enhances the management and visu-
alization of failure probability data through a real-time
interactive user interface. Interactions with the user interface
(e.g., via dragging of markers and/or editing of relevant
fields) result in corresponding changes to the user interface
that enable users to dynamically explore failure scenarios
without needing to manually recalculate or switch between
different data views. Such an interactive interface increases
ease with which users model and adjust parameters associ-
ated with the user interface.

As shown in FIG. 9, process 910 of method 900 may
display, via a user interface, an interactive failure probability
table including a set of editable failure setting rows. In some
such examples, a respective editable failure setting row of
the set of editable failure settings rows may at least include
an editable probability of failure field and an editable failure
time field.

In a non-limiting example, GUI view 1002 of FIGS. 10A
through 10F may depict an interactive failure probability
table 1004. The interactive failure probability table 1004
may include a set of editable failure setting rows. For
instance, the interactive failure probability table 1004 may
include editable failure setting row 1004A (i.e., Setting 1),
editable failure setting row 1004B (i.e., Setting 2), editable
failure setting row 1004C (i.e., Setting 3), and editable
failure setting row 1004D (i.e., Setting 4). Each editable
failure setting row may include a respective editable prob-
ability of failure field and an editable failure time field. For
instance, editable failure setting row 1004A may include
editable probability of failure field 1010A (e.g., a field
indicating 0.2624) and editable failure time field 1012A
(e.g., a field indicating 91.4030); editable failure setting row
1004B may include editable probability of failure field
1010B (e.g., a field indicating 0.5432) and editable failure
time field 1012B (e.g., a field indicating 25.8881); editable
failure setting row 1004C may include editable probability
of failure field 1010C (e.g., a field indicating 0.3164) and
editable failure time field 1012C (e.g., a field indicating
67.9837); and editable failure setting row 1004D may
include editable probability of failure field 1010D (e.g., a
field indicating 0.3596) and editable failure time field 1012D
(e.g., a field indicating 45.1572).

In some examples, the respective editable failure setting
row may include one or more editable factor fields for
setting a value of one or more failure acceleration factors. In
such examples, the current value of the editable probability
field may specify a probability of a failure, the current value
of the editable failure time field may specity a time of the
failure, and the value of the one or more failure acceleration
factors may specify when the one or more failure accelera-
tion factors are associated with the time of the failure and the
probability of the failure.

In a non-limiting example, FIGS. 10A through 10F may
depict editable failure setting rows that include one or more
editable factor fields for setting a value of one or more
failure acceleration factors. For instance, interactive failure
probability table 1004 includes a first set of editable factors
fields (i.e., editable factor fields 1005A-1005D), a second set
of editable factor fields (i.e., editable factor fields 1006A-
1006D), and a third set of editable factor fields (i.e., editable
factor fields 1008A-1008D). Editable failure setting row
1004 A may include editable factor field 1005A (e.g., with a
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value of 90.0000), editable factor field 1006A (e.g., with a
value of 90.0000), and editable factor field 1008A (e.g., with
a value of 90.0000); editable failure setting row 1004B may
include editable factor field 1005B (e.g., with a value of
110.0000), editable factor field 1006B (e.g., with a value of
90.0000), and editable factor field 1008B (e.g., with a value
01 90.0000); editable failure setting row 1004C may include
editable factor field 1005C (e.g., with a value of 90.0000),
editable factor field 1006C (e.g., with a value of 110.0000),
and editable factor field 1008C (e.g., with a value of
90.0000); and editable failure setting row 1004D may
include editable factor field 1005D (e.g., with a value of
90.0000), editable factor field 1006D (e.g., with a value of
90.0000), and editable factor field 1008D (e.g., with a value
of 110.0000).

As shown in FIG. 9, process 920 of method 900 may
display, concurrently with the interactive failure probability
table, an interactive failure probability graph that includes a
set of response distribution curves generated for the set of
editable failure setting rows. A respective response distri-
bution curve of the set of response distribution curves may
include a draggable marker positioned at a point on the
respective response distribution curve that corresponds to a
current value of the editable probability of failure field and
the editable failure time field. In some examples, the set of
response distribution curves may include the respective
response distribution curve that corresponds to the respec-
tive editable failure setting row and a second respective
response distribution curve that corresponds to a second
respective editable failure setting row of the set of editable
failure setting rows. The respective response distribution
curve may be displayed in the interactive failure probability
graph with a first color and the second respective response
distribution curve may be displayed in the interactive failure
probability graph with a second color different from the first
color.

In a non-limiting example, FIGS. 10A through 10F may
depict an interactive failure probability graph 1014. The
interactive failure probability graph 1014 may include a set
of response distribution curves generated for the set of
editable failure setting rows. For instance, interactive failure
probability graph 1014 may include response distribution
curves 1014A, 1014B, 1014C, and 1014D. Response distri-
bution curve 1014A may be generated for editable failure
setting row 1004B, response distribution curve 1014B may
be generated for editable failure setting row 1004D,
response distribution curve 1014C may be generated for
editable failure setting row 1004C, and response distribution
curve 1014D may be generated for editable failure setting
row 1004A. Each response distribution curve may have a
respective color (e.g., response distribution curve 1014A
may have a first color and response distribution curve 1014B
may have a second, distinct color).

Each response distribution curve may have a point that
maps to a value of the editable probability of failure field and
the editable failure time field of the respective editable
failure setting row. For instance, response distribution curve
1014A may have a marker 1016A that indicates a point
mapping to the value of the editable probability of failure
field 1010B and the editable failure time field 1012B (e.g.,
a point (25.5917, 0.3812)). Likewise, response distribution
curve 1014B may have a marker 1016B that indicates a point
mapping to the value of the editable probability of failure
field 1010D and the editable failure time field 1012D;
response distribution curve 1014C may have a marker
1016C that indicates a point mapping to the value of the
editable probability of failure field 1010C and the editable
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failure time field 1012C; and response distribution curve
1014D may have a marker 1016D that indicates a point
mapping to the value of the editable probability of failure
field 1014 A and the editable failure time field 1012A.

Additionally, each response distribution curve may illus-
trate a relationship between a probability of failure and a
time that corresponds to the editable factors for a respective
editable failure setting row. For instance, response distribu-
tion curve 1014A may represent an extrapolation, from the
point indicated by marker 1016A, of a relationship between
a probability of failure and a failure time assuming the
current values for editable factor fields 10058, 1006B, and
1008B. Likewise, response distribution curve 1014B may
represent an extrapolation, from point indicated by marker
1016B, of a relationship between a probability of failure and
a failure time assuming the current values for editable factor
fields 1005D, 1006D, and 1008D; response distribution
curve 1014C may represent an extrapolation, from point
indicating by marker 1016C, of a relationship between a
probability of failure and a failure time assuming the current
values for editable factor fields 1005C, 1006C, and 1008C;
and response distribution curve 1014D may represent an
extrapolation, from point indicated by marker 1016D, of a
relationship between a probability of failure and a failure
time assuming the current values for editable factor fields
1005A, 1006A, and 1008A.

As shown in FIG. 9, process 930 of method 900 may
detect, via the user interface, an input moving the draggable
marker from the point on the respective response distribu-
tion curve to a new point on the interactive failure prob-
ability graph that corresponds to a new probability of failure
value and a new failure time value. In a non-limiting
example, markers 1016A, 10168, 1016C, and 1016D of
FIGS. 10A through 10F may be draggable markers. As
depicted in FIG. 10A, marker 1016A of response distribu-
tion curve 1014A may initially be located at point 1018A
corresponding to an initial value for editable probability of
failure field 1010B and editable failure time field 1012B
(e.g., point 1018A may have the value (25.5917, 0.3812)).
However, an input may be provided (e.g., via a user) that
drags the marker from point 1018A to point 1018B, as
depicted in FIG. 10B, where point 1018B may correspond to
a new probability of failure value (e.g., 0.5432) and a new
failure time value (e.g., 25.8881). Similar techniques may be
performed for markers 1016B, 1016C, and 1016D without
deviating from the scope of the disclosure.

As shown in FIG. 9, process 940 of method 900 may
dynamically update (e.g., compute, recompute) the editable
probability of failure field to the new probability of failure
value and the editable failure time field to the new failure
time value in response to detecting the input moving the
draggable marker. In a non-limiting example, upon marker
1016A being dragged from point 1018A to point 1018B,
editable probability of failure field 1010B may be updated to
have the new probability of failure value (e.g., 0.5432) and
editable failure time field 1012B may be updated to have the
new failure time value (e.g., 25.8881).

In some examples, the process 930 may detect that the
draggable marker is located at the new point on the inter-
active failure probability graph. In such examples, in
response to detecting that the draggable marker is located at
the new point on the interactive failure probability graph,
process 930 may dynamically update (e.g., compute, recom-
pute) the respective response distribution curve to recom-
pute (e.g., fit) the new point on the interactive failure
probability graph. After dynamically updating the respective
response distribution curve to recompute (e.g., fit) the new
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point on the interactive failure probability graph, the respec-
tive response distribution curve includes the new point, and
the respective response distribution curve does not include
the point initially included on the respective response dis-
tribution curve before the input was detected.

In a non-limiting example, a response distribution curve
of the interactive failure probability graph 1014 may be
updated in response to a marker being dragged to a new
point. For instance, when marker 1016A is dragged from
point 1018A to point 1018B, as depicted in FIG. 10B,
response distribution curve 1014A may be updated to
account for (e.g., include) the point 1018B. In some
examples, response distribution curve 1014A, upon being
updated to account for (e.g., include) the point 1018B, the
response distribution curve 1014A may no longer include
point 1018A.

In some examples, process 930 of method 900 may detect
that the input moves the draggable marker across one or
more intermediate points locate between the point on the
respective response distribution curve and the new point on
the interactive failure probability graph. In such examples,
process 940 may dynamically update (e.g., compute, recom-
pute) the editable probability of failure field and the editable
failure time field as the draggable marker moves across the
one or more intermediate points. Additionally, or alterna-
tively, process 940 may update respective response distrib-
ute curve to recompute (e.g., fit) the one or more interme-
diate points as the input is moving the draggable marker to
the new point. Processes 930 and 940 may perform the
respective detecting and dynamic updating while process
930 detects the input moving the draggable marker from the
point on the respective response distribution curve to the
new point. The dynamically updating of the editable prob-
ability of failure field and the editable failure time field as
the draggable marker moves across the one or more inter-
mediate points may occur in real-time or near real-time.

In a non-limiting example, while marker 1016 A is being
dragged from point 1018A to point 1018B (e.g., via a mouse
1020), as depicted in FIG. 10B, the marker 1016 A may
move across one or more intermediate points. For instance,
the marker 1016A may move across point 1018C, as
depicted in FIG. 10C, before it arrives at point 1018B. Point
1018C may be considered an intermediate point due to
marker 1016A not being released while going through
1018C (e.g., whereas the marker 1016A may be released
upon arriving at 1018B). When marker 1016 A arrives at
point 1018C, an intermediate probability of failure value
(e.g., 0.4034) and an intermediate failure time value (e.g.,
25.7124). may be computed corresponding to point 1018C.
The editable probability of failure field 1010B may be
updated with the intermediate probability of failure value
and the editable failure time field 1012B may be updated
with the intermediate failure time value. Additionally, the
response distribution curve 1014A may be dynamically
updated to account for (e.g., include) the point 1018C. The
editable probability of failure field 1010B and editable
failure time field 1012B may be updated for a subset of the
intermediate points that marker 1016A visits between points
1018A and 1018B (e.g., including point 1018C).

In some examples, process 930 may detect, via the user
interface, an input for changing the current value of the
editable probability of failure field and the editable failure
time field to a different value. In such examples, process 940
may dynamically update (e.g., compute, recompute) the
respective response distribution curve in response to detect-
ing the input for changing the editable probability of failure
field and the editable failure time field to the different value.



US 12,346,544 B2

57

In such examples, dynamically updating the respective
response distribution curve may include process 940 mov-
ing, in the interactive failure probability graph, the drag-
gable marker associated with the respective response distri-
bution curve to a point on the interactive failure probability
graph that corresponds to the different value of the editable
probability of failure field and the editable failure time field.
Additionally, dynamically updating the respective response
distribution curve may include recomputing (e.g., re-fitting)
the respective response distribution curve to include the
point on the interactive failure probability graph that corre-
sponds to the different value of the editable probability of
failure field and the editable failure time field.

In a non-limiting example, as illustrated in FIGS. 10D and
10E, marker 1016 A may be moved from point 1018B to
point 1018D based on an input for changing the value of
editable probability of failure field 1010B. For instance, a
user may select the editable probability of failure field
1010B (e.g., via mouse 1020) and an input may be provided
to the editable probability of failure field 1010B that changes
the value (e.g., from 0.5432 to 0.1976). Additionally, the
response distribution curve 1014A may be dynamically
updated (e.g., computed, recomputed) to account for (e.g.,
include) the point 1018D. Likewise, marker 1016 A may be
moved from point 1018D to another point based on an input
for changing the value of editable failure time field 1012B.
For instance, a user may select the editable failure time field
1012B and an input may be provided to the editable time
field 1012B that changes the value (e.g., from 22.6272 to
another value, such as 93.7746 in FIG. 10F). Additionally,
the response distribution curve 1014A may be dynamically
updated (e.g., computed, recomputed) to account for (e.g.,
include) the new point.

FIG. 10F may depict an example in which no response
distribution curves are displayed on interactive failure prob-
ability graph 1014 due to a user error. For instance, as
depicted in FIG. 10F, editable factor field 1005B may be
updated to have a new value (e.g., via selection by a user and
a corresponding input) as compared to FIG. 10E (e.g., may
be changed from 110.0000 to 90.0000). Accordingly, the
factor fields of editable failure setting row 1004A (e.g.,
editable factor fields 1005A, 1006A, and 1008A) may have
the same value as the factor fields of editable failure setting
row 1004B (e.g., editable factor fields 1005B, 10068, and
1008B). By these factor fields having the same value (and/or
by the values of the probability of failure field and failure
time field being the same), a corresponding design matrix
associated with the factor fields may be singular or rank-
deficient. An error message 1022 may be displayed to
indicate to a user of the error and/or to provide instruction
on how to rectify the error.

FIG. 11 illustrates an example process flow for comparing
a plurality of models via computer-implemented method
1100. It shall be appreciated that other embodiments con-
templated within the scope of the present disclosure may
involve more processes, fewer processes, different pro-
cesses, or a different order of processes than illustrated in
FIG. 11.

One of ordinary skill in the art will appreciate that method
1100 may provide many technical advantages and practical
applications over conventional model management meth-
ods. In conventional statistical model management, users
often need to fit numerous models, evaluate their perfor-
mance, and decide which ones to retain or discard. As the
number of models increases, along with the complexity of
the comparisons, the process becomes increasingly cumber-
some. The decision-making process regarding which models
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to retain can become increasingly complex, and certain
beneficial functionalities that would make this process more
efficient and user-friendly are necessary to handle these
complexities effectively.

Conventional platforms generally lack flexibility to allow
users to add or remove models at arbitrary times. Addition-
ally, these platforms often do not support undoing or redoing
previous actions, thus preventing users from efficiently
correcting mistakes or exploring different models without
significant backtracking. These limitations constrain the
model management process and make it difficult for users to
interactively explore and compare multiple models.

Method 1100 addresses these limitations by introducing a
more flexible and interactive model management approach.
Specifically, method 1100 allows users to add or remove
models at any point. Additionally, method 1100 enables
users to correct mistakes by undoing previous actions, as
well as the ability to redo actions that were undone. This
undo/redo functionality ensures that users can explore dif-
ferent modeling approaches without being locked into ear-
lier decisions or forced to start over if they change their
minds.

As illustrated in FIG. 11, process 1110 of method 1100
may receive one or more inputs that correspond to a request
to compare a plurality of models. In some embodiments, the
one or more inputs of process 1110 may include input 1204
illustrated in FIG. 12A (e.g., an input selecting selectable
option 1202G). Additionally, or alternatively, in some
embodiments, the one or more inputs of process 1110 may
include an input for selecting one or more of the other
selectable options 1202A-1202F illustrated in FIG. 12A. It
shall be noted that a model, as generally used herein, may
refer to a mathematical, statistical, or predictive model used
for analyzing data, making predictions, or performing simu-
lations (e.g., fatigue life models).

In some embodiments, an input selecting one of the
selectable options 1202A-1202F may correspond to a
request to compare one or more models of a specific type,
such as one or more Box-Cox Loglinear Sigma models, one
or more Coffin-Manson models, one or more Coffin-Manson
Zero Elastic Slope models, one or more Basquin (Inverse
Power) models, one or more Nishijima models, one or more
Rectangular Hyperbola models, respectively. Conversely, in
some embodiments, an input selecting selectable option
1202G may correspond to a request to compare a plurality
of models associated with selectable options 1202A-1202F
(e.g., all models associated with selectable options 1202A-
1202F). It shall be noted that selectable options 1202A-
1202F illustrated in FIG. 12A are not intended to be limiting
and that process 1110 may receive inputs for comparing
other types of models beyond those illustrated by selectable
options 1202A-1202F without departing from the scope of
the disclosure.

Additionally, in some embodiments, process 1110 may
detect one or more inputs that specify one or more model
distributions to compare for a selected model (e.g., a
selected model type). For instance, after receiving, via
selectable option 1202A in FIG. 12A, an input that requests
a comparison of one or more Box-Cox Loglinear Sigma
models, process 1110 may receive further input(s) that
specify one or more distributions to use for comparing such
models, such as a Lognormal distribution, a Frechet distri-
bution, a Weibull distribution, a Gaussian distribution, and/
or the like. Thus, in some embodiments, an input selecting
selectable option 1202G may correspond to a request to
compare “all” (e.g., fatigue life) models associated with
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selectable options 1202A-1202G using “all” available dis-
tributions associated with such models.

It shall be noted that, in some embodiments, method 1100
may perform fitting of the selected models in response to
receiving input(s) specifying model types and corresponding
distributions. Specifically, in some embodiments, when
method 1100 detects one or more inputs selecting one or
more model types, method 1100 may interact with a model
fitting platform (e.g., a fatigue model platform), to fit the
selected models using one or more of the aforementioned
distributions.

Referring to FIG. 11, in some embodiments, process 1120
of method 1100 may display a model comparison user
interface in response to receiving the request to compare the
plurality of models. For instance, as described previously in
FIG. 12A, process 1110 may receive, via selectable option
1202G, an input 1204 that corresponds to a request to
compare the models (e.g., all models) associated with select-
able options 1202A-1202G. Accordingly, in response to
receiving input 1204, process 1120 may display a model
comparison user interface for comparing such models (as
will be described with reference to FIG. 12B).

Alternatively, in a second non-limiting example, if pro-
cess 1110 instead detected, via selectable option 1202A of
FIG. 12A, an input corresponding to a request to compare
one or more Box-Cox Loglinear Sigma models, process
1120, in turn, may display (or update) a model comparison
user interface for comparing the one or more Box-Cox
Loglinear Sigma models. It shall be noted that process 1120
may perform analogous behavior for the other selectable
options 1202B-1202F illustrated in FIG. 12A.

In some embodiments, the model comparison user inter-
face of process 1120 may be similar to the model compari-
son user interface 1205 illustrated in FIG. 12B. As shown in
FIG. 12B, the model comparison user interface 1205 may
include one or more user interface elements, such as an
interactive model comparison graph 1206, a model control
toolbar 1207, and/or an interactive model comparison table
1208. Non-limiting examples of the interactive model com-
parison graph 1206, model control toolbar 1207, and the
interactive model comparison table 1208 will be described
in greater detail below. However, it shall be noted that, in
one or more other embodiments, model comparison user
interface 1205 may include additional, fewer, or different
user interface elements beyond those illustrated in FIG. 12B
without departing from the scope of the disclosure.

In some embodiments, interactive model comparison
graph 1206 may plot an efficacy of the plurality of models
requested to be compared in process 1110 (e.g., a non-
limiting example of block 1120A of FIG. 11). As described
previously with reference to FIG. 12A, in some embodi-
ments, process 1110 may receive an input 1204 that corre-
sponds to a request to compare a plurality of models
associated with selectable options 1202A-1202F. Thus, in
some embodiments, interactive model comparison graph
1206 may plot an efficacy of the plurality of models asso-
ciated with selectable options 1202A-1202F. It shall be
noted that the above example is not intended to be limiting
and that if process 1110 received a different input than
illustrated in FIG. 12A (e.g., an input selecting one of the
other selectable options 1202A-1202F), interactive model
comparison graph 1206 may instead plot an efficacy of the
models associated with the different input.

Specifically, as shown in FIG. 12B, interactive model
comparison graph 1206 may plot a plurality of graph ele-
ments 1212A-1212P (e.g., fitted curves, regression curves,
etc.) corresponding to the plurality of models associated
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with selectable options 1202A-1202F. As generally referred
to herein, a respective graph element of the plurality of
graph elements 1212A-1212P may correspond to (e.g., rep-
resent an efficacy of) a respective model of the plurality of
models associated with selectable options 1202A-1202F.
For instance, as shown in FIG. 12B, graph element 1212A
may correspond to a Box-Cox Loglinear Sigma model with
a Lognormal distribution—as indicated by legend item
1210A—and represent an efficacy of such model in predict-
ing outcomes under various conditions (e.g., stress per
cycles). Conversely, as also shown in FIG. 12B, graph
element 1212B may correspond to a Box-Cox Loglinear
Sigma model with a Weibull distribution—as indicated by
legend item 1210B—and represent an efficacy of such
model in predicting outcomes under various conditions (e.g.,
stress per cycles). It shall be noted that the reminder of
legend items 1210C-1210P may correspond to graph ele-
ments 1212C-1212P in analogous ways.

Furthermore, as shown in FIG. 12B, interactive model
comparison table 1208 may include a plurality of selectable
model comparison rows 1214A-1214U corresponding to the
plurality of models selected for comparison by process 1110
(e.g., a non-limiting example of block 1120B in FIG. 11).
For example, as described previously in FIG. 12A, process
1110 may receive, via selectable option 1202G, an input
1204 that corresponds to a request to compare a plurality of
models associated with selectable options 1202A-1202F.
Thus, in some embodiments, the plurality of selectable
model comparison rows 1214A-1214U may correspond to
the plurality of models associated with selectable options
1202A-1202F.

It shall be noted that the above example is not intended to
be limiting and that if process 1110 received a different input
than illustrated in FIG. 12A (e.g., an input selecting one of
the other selectable options 1202A-1202F), interactive
model comparison table 1208 may instead include selectable
model comparison rows that correspond to the model(s)
associated with the different input. For example, if process
1110 received input 1204 via selectable option 1202A (in-
stead of selectable option 1202G), interactive model com-
parison table 1208 may instead display selectable model
comparison rows corresponding to models associated with
that input (instead of displaying selectable model compari-
son rows 1214A-1214U). Process 1120 may similarly adjust
interactive model comparison table 1208 to display select-
able model comparison rows corresponding to the models
associated with any other selectable options 1202B-1202F
illustrated in FIG. 12A.

In some embodiments, a respective selectable model
comparison row of the plurality of selectable model com-
parison rows 1214A-1214U may correspond to a respective
model that was requested to be compared in process 1110.
For instance, as shown in the non-limiting example of FIG.
12B, the respective model corresponding to selectable
model comparison row 1214A may be a Coffin-Manson
model with a Lognormal distribution. Additionally, in some
embodiments, a respective selectable model comparison row
of' the plurality of selectable model comparison rows 1214 A-
1214U may include one or more values that specify char-
acteristics of the respective corresponding model (e.g., val-
ues specifying a type of the respective model) and/or may
include one or more values that indicate an efficacy of the
respective corresponding model.

For instance, as also shown in FIG. 12B, the one or more
values in selectable model comparison row 1214A that
specify characteristics of the respective corresponding
model may include, but should not be limited to, a model
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purpose value (e.g., “Fatigue Strength”), a relationship/
model type value (e.g., “Coffin-Manson™), a distribution
type value (e.g., “Lognormal”), and/or the like. Furthermore,
as also shown in FIG. 12B, the one or more values in
selectable model comparison row 1214A that indicate an
efficacy of the respective corresponding model may include,
but should not be limited to, a number of model parameters
value (e.g., “5”), a negative log likelihood score (e.g.,
“-319.00”), a Akaike Information Criterion (AIC) score
(e.g., “~628.00”), and/or the like. It shall be noted that the
other selectable model comparison rows 1214B-1214U
illustrated in FIG. 12B may include values corresponding to
their respective model in analogous ways described above.

In some embodiments, process 1120 may detect an input
selecting a respective selectable model comparison row. For
example, as illustrated in FIG. 12E, process 1120 may detect
input 1224 selecting model comparison row 1214B. Alter-
natively, in one or more other embodiments of FIG. 12E,
process 1120 may detect an input selecting one of the other
selectable model comparison rows 1214A-1214D.

In some embodiments, in response to detecting an input
selecting a respective selectable model comparison row,
process 1120 may visually highlight (e.g., emphasize) the
respective selectable model comparison row in the interac-
tive model comparison table 1208. For instance, as
described above, process 1120 may detect an input 1224
selecting selectable model comparison row 1214B in FIG.
12E. Thus, in some embodiments, in response detecting
input 1224, process 1120 may display selectable model
comparison row 1214B in association with visual emphasis
1226. Alternatively, in one or more other embodiments, if
process 1120 detects an input selecting a different selectable
model comparison row than illustrated in FIG. 12E, process
1120 may instead display the different selectable model
comparison row in association with visual emphasis 1226.

Additionally, in some embodiments, in response to detect-
ing an input selecting a respective selectable model com-
parison row, process 1120 may visually highlight (e.g.,
emphasize) a graph element of interactive model compari-
son graph 1206 that is associated with such selectable model
comparison row. For instance, as described previously in
FIG. 12E, process 1120 may detect input 1224 selecting
selectable model comparison row 1214B. Thus, in some
embodiments, in response to detecting input 1224 in FIG.
12K, process 1110 may display a graph element 1212C
corresponding to selectable model comparison row 1214B
with visual emphasis 1228.

In some embodiments, interactive model comparison
graph 1206 may include a graph plot and a legend for the
graph plot. For instance, as shown in FIG. 12E, interactive
model comparison graph 1206 may include graph plot
1206A and legend 1206B. As shown in the example of FIG.
12E, graph plot 1206A may include graph elements 1212A-
1212D corresponding to selectable model comparison rows
1214A-1214D, respectively, and legend 1206B may include
legend items 1210A-1210D corresponding to graph ele-
ments 1212A-1212D, respectively. It shall be noted that
FIG. 12E is not intended to be limiting and that if interactive
model comparison table 1208 included additional, different,
or fewer selectable model comparison rows, graph plot
1206A and legend 1206B may analogously include addi-
tional, different, or fewer graph elements and legend items,
respectively.

In some embodiments, in response to detecting an input
selecting a respective selectable model comparison row,
process 1120 may visually highlight (e.g., emphasize) a
corresponding legend item in legend 1206B. The corre-
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sponding legend item in legend 1206B, as generally used
herein, may refer to the legend item that is linked to (e.g.,
associated with) the graph element in graph plot 1206A that
is associated with the selected model comparison row. For
instance, as described above, process 1120 may detect an
input 1224 selecting selectable model comparison row
1214B in FIG. 12E. Thus, in some embodiments, in response
to detecting input 1224 selecting selectable model compari-
son row 1214B, process 1120 may visually emphasize the
corresponding legend item 1210C with visual emphasis
1230 and graph element 1212D with visual emphasis 1228.
Alternatively, in one or more other embodiments, if process
1120 detects an input selecting a different selectable model
comparison row than illustrated in FIG. 12E, process 1120
may instead visually highlight (e.g., emphasize) the legend
item and graph element corresponding to the different select-
able model comparison row.

In some embodiments, process 1120 may detect an input
selecting a respective legend item in legend 1206B. For
example, as illustrated in FIG. 12F, process 1120 may detect
an input 1232 selecting a legend item 1210B corresponding
to graph element 1212B in graph plot 1206A. Alternatively,
in one or more other embodiments of FIG. 12F, process 1120
may detect an input selecting one of the other legend items
1210A, 1210C, or 1210D in legend 1206B.

In some embodiments, in response to detecting an input
selecting a respective legend item in legend 1206B, process
1120 may visually highlight (e.g., emphasize) a correspond-
ing graph element in graph plot 1206 A and/or may visually
highlight (e.g., emphasize) a corresponding selectable model
comparison row in interactive model comparison table 1208.
For instance, as described previously with reference to FIG.
12F, process 1120 may detect an input 1232 selecting legend
item 1210B (e.g., the legend item with the label “Coffin-
Manson (Log logistic)”). Thus, in some embodiments, in
response to detecting input 1232 selecting legend item
1210B, process 1120 may change from displaying visual
emphasis 1228 in association with graph element 1212C in
FIG. 12E to displaying visual emphasis 1228 in association
with graph element 1212B in FIG. 12F. Similarly, as also
shown in FIG. 12F, in response to detecting input 1232
selecting legend item 1210B, process 1120 may change from
displaying visual emphasis 1226 in association with select-
able model comparison row 1214B in FIG. 12E to display-
ing visual emphasis 1226 in association with selectable
model comparison row 1214C in FIG. 12F.

Referring to FIG. 11, in some embodiments, the model
comparison user interface of process 1120 may include a
model control toolbar that includes one or more selectable
control elements for dynamically controlling which of the
plurality of models are under comparison in the interactive
model comparison graph and the interactive model compari-
son table (e.g., block 1120C in FIG. 11). For instance, in a
non-limiting example, the model comparison user interface
may be comparing a plurality of models in an interactive
model comparison graph and an interactive model compari-
son table. Thus, in some embodiments, the one or more
selectable control elements of the model control toolbar may
receive input(s) for interactively transitioning the model
comparison user interface from comparing the plurality of
models to comparing a new set of models (e.g., a second
plurality of models).

As generally used herein, a model may be considered by
process 1120 to be “under comparison” if the interactive
model comparison graph and/or table includes a graph
element or row corresponding to such model. For instance,
as described previously, the interactive model comparison
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table 1208 illustrated in FIG. 12B may include a plurality of
selectable model comparison rows 1214A-1214U. Accord-
ingly, in some embodiments, the plurality of models under
comparison in FIG. 12B may correspond to the models
associated with the plurality of selectable model comparison
rows 1214A-1214U (e.g., as indicated by the “Model”
column, the “Relationship” sub-column, and the “Distribu-
tion” sub-column).

In some embodiments, the model control toolbar of pro-
cess 1120 may be similar to model control toolbar 1207
illustrated in FIG. 12B. As illustrated in FIG. 12B, model
control toolbar 1207 may include one or more selectable
control elements 1207A-1207C. In some embodiments,
selectable control element 1207 A may be selectable via user
input and, when selected, may execute a model delete
operation as will be described in greater detail in processes
1130 and 1140 of method 1100. Conversely, in some
embodiments, selectable control element 1207B may be
selectable via user input and, when selected, may execute a
model undo operation as will also be described in greater
detail in processes 1130 and 1140 of method 1100. Lastly, in
some embodiments, selectable control element 1207C may
be selectable via user input and, when selected, may execute
a model redo operation, which will also be described in
greater detail in processes 1130 and 1140 of method 1100.

Referring to FIG. 11, in some embodiments, process 1130
of method 1100 may detect, at the model control toolbar, a
selection of a respective selectable control element of the
one or more selectable control elements to transition the
interactive model comparison graph and the interactive
model comparison table from comparing the plurality of
models to comparing a new set of models. The new set of
models, as generally used herein, may represent a subset, a
superset, or an entirely different set of models compared to
the original plurality of models. For example, if the new set
of models is a subset of the original plurality of models, only
a portion of previously compared models will remain under
comparison in the interactive model comparison table of
process 1120 and the interactive model comparison graph of
process 1120.

Conversely, if the new set of models is a superset of the
original plurality of models, additional models may be
added to the existing models already being displayed in the
interactive model comparison table of process 1120 and the
interactive model comparison graph of process 1120. Alter-
natively, in some embodiments, if the new set of models is
entirely different from the original set of models, method
1100 may replace the original plurality of models with the
new set of models in the interactive model comparison table
of process 1120 and the interactive model comparison graph
of process 1120.

In some embodiments, the selection detected by process
1130 may be similar to selection 1218 illustrated in FIG.
12C (e.g., a selection selecting selectable control element
1207A). Alternatively, in some embodiments, the selection
detected by process 1130 may correspond to a selection of
one or more of the other selectable control elements 1207B-
1207C. It shall be noted that while the above example
describes process 1130 as detecting a single selection of a
selectable control element, process 1130 may additionally be
configured to detect and process multiple selections. For
instance, in a non-limiting example, process 1130 may
detect a first selection of selectable control element 1207A
followed by one or more subsequent selections of selectable
control elements 1207B-1207C.

In some embodiments, process 1130 may detect selection
1218 while one or more selectable model comparison rows
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are selected in interactive model comparison table 1208. For
instance, in the example of FIG. 12C, process 1130 may
detect selection 1218 after receiving input 1216 selecting
selectable model comparison rows 1214E-1214U. Thus, in
some embodiments, in response to detecting selection 1218,
selectable control element 1207A may, in turn, execute a
model delete operation for transitioning interactive model
comparison table 1208 and interactive model comparison
graph 1206 from comparing the plurality of models associ-
ated with selectable model comparison rows 1214A-1214U
in FIG. 12C to comparing the plurality of models associated
with selectable model comparison rows 1214A-1214D in
FIG. 12D (e.g., removing the models associated with select-
able model comparisons rows 1214E-1214U from compari-
son in interactive model comparison table 1206 and inter-
active model comparison graph 1208).

In some embodiments, after detecting a selection of a
respective selectable control element in the model control
toolbar, process 1140 of method 1100 may concurrently
modify the interactive model comparison graph and the
interactive model comparison table in accordance with the
selection detected at the model control toolbar. For example,
in some embodiments, process 1140 of method 1100 may
concurrently modify interactive model comparison graph
1206 and interactive model comparison table 1208 in accor-
dance with the selection 1218 of selectable control element
1207A.

In some embodiments, concurrently modifying interac-
tive model comparison graph 1206 and interactive model
comparison table 1208 for a model delete operation (e.g., the
operation corresponding to selectable option 1207A) may
include deleting one or more selectable model comparison
rows currently selected in the interactive model comparison
table 1208 and deleting one or more graph elements that are
associated with such selectable model comparison rows in
interactive model comparison graph 1206. For example, as
described previously with reference to FIG. 12C, process
1130 may detect selection 1218 for transitioning interactive
model comparison graph 1206 and interactive model com-
parison table 1208 from comparing the models associated
with selectable model comparison rows 1214A-1214U to
comparing the models associated with selectable model
comparison rows 1214A-1214D (e.g., a subset of the mod-
els). Thus, as shown in FIG. 12D, in accordance with
selection 1218 in FIG. 12C, process 1140 may delete the
selectable model comparison rows 1214E-1214U and delete
graph elements corresponding to the selectable model com-
parison rows 1214E-1214U.

Alternatively, in some embodiments, the selection
detected by process 1130 may be similar to selection 1222
in FIG. 12G. As illustrated in FIG. 12G, selection 1222 may
select selectable option 1207B. Selectable option 1207B, in
some embodiments, may execute a model undo operation
that transitions interactive model comparison table 1208 and
interactive model comparison graph 1206 from comparing
the models associated with selectable model comparison
rows 1214A-1214D to comparing a new set of models.

In some embodiments, concurrently modifying interac-
tive model comparison graph 1206 and interactive model
comparison table 1208 for a model undo operation (e.g., a
non-limiting example of process 1140) may include revers-
ing a previous operation performed in the interactive model
comparison graph 1206 and interactive model comparison
table 1208. If the previous operation deleted one or more
selectable model comparison rows from the interactive
model comparison table 1208 and one or more graph ele-
ments associated with the deleted selectable model compari-



US 12,346,544 B2

65

son rows from interactive model comparison graph 1206,
reversing the previous operation may include re-inserting
the previously deleted selectable model comparison rows
and graph elements into interactive model comparison table
1208 and interactive model comparison graph 1206, respec-
tively.

For instance, in the example of FIGS. 12C and 12D, the
previous operation may correspond to the deletion of select-
able model comparison rows 1214A-1214U and correspond-
ing graph elements. Thus, as shown in FIG. 12H, in response
to detecting selection 1222 in FIG. 12G, process 1140 may
re-insert, into interactive model comparison table 1208 and
interactive model comparison graph 1206, the sclectable
model comparison rows 1214A-1214U and the graph ele-
ments corresponding to selectable model comparison rows
1214A-1214U deleted in FIGS. 12C and 12D, respectively.

Conversely, if the previous operation added one or more
selectable model comparison rows to the interactive model
comparison table 1208 and one or more corresponding graph
elements to model comparison graph 1206, reversing the
previous operation may include removing (e.g., deleting) the
previously added selectable model comparison rows and
graph elements in analogous ways described above. For
instance, if the previous operation instead added selectable
model comparison rows 1214E-1214U and corresponding
graph elements to interactive model comparison table 1208
and interactive model comparison graph 1206, process 1140
may instead concurrently delete such elements when selec-
tion 1222 is detected in FIG. 12G.

Alternatively, in some embodiments, the selection
detected by process 1130 may be similar to selection 1234
in FIG. 12H. As illustrated in FIG. 12H, selection 1234 may
select selectable option 1207C. Selectable option 1207C, in
some embodiments, may execute a model redo operation
that transitions interactive model comparison table 1208 and
interactive model comparison graph 1206 from comparing
the models associated with selectable model comparison
rows 1214A-1214U to comparing a new set of models.

In some embodiments, concurrently modifying interac-
tive model comparison graph 1206 and interactive model
comparison table 1208 for a model undo operation (e.g., a
non-limiting example of process 1140) may include re-
performing an operation that was previously undone in the
interactive model comparison graph 1206 and interactive
model comparison table 1208. If the previous undone opera-
tion added one or more selectable model comparison rows to
the interactive model comparison table 1208 and one or
more graph elements associated with the added selectable
model comparison rows to interactive model comparison
graph 1206, re-performing the previously undone operation
may include removing (e.g., deleting) the previously added
selectable model comparison rows and graph elements from
interactive model comparison table 1208 and interactive
model comparison graph 1206, respectively.

For instance, in the example of FIGS. 12G and 12H, the
previous undone operation may correspond to the addition
of selectable model comparison rows 1214A-1214U and
corresponding graph elements to interactive model compari-
son table 1208 and interactive model comparison graph
1206, respectively. Thus, in the example of FIG. 12H, in
response to detecting selection 1234, process 1140 may
remove, from interactive model comparison table 1208 and
interactive model comparison graph 1206, the sclectable
model comparison rows 1214E-1214U and corresponding
graph elements (e.g., revert back to the state illustrated in
FIG. 12G).
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Conversely, if the previous operation removed one or
more selectable model comparison rows from the interactive
model comparison table 1208 and one or more correspond-
ing graph elements from model comparison graph 1206,
reversing the previous operation may include re-inserting
the previously removed selectable model comparison rows
and graph elements in analogous ways described above. For
instance, if the previous undone operation instead removed
selectable model comparison rows 1214E-1214U and cor-
responding graph elements to interactive model comparison
table 1208 and interactive model comparison graph 1206
FIGS. 12G and 12H, process 1140 may instead concurrently
re-insert such elements when selection 1234 is detected in
FIG. 12H.

It shall be noted that, in the method(s) described herein
where one or more steps (e.g., processes) are contingent
upon one or more conditions having been met, it should be
understood that the described method can be repeated in
multiple repetitions so that over the course of the repetitions
all of the conditions upon which steps in the method are
contingent have been met in different repetitions of the
method. For example, if a method requires performing a first
step if a condition is satisfied, and a second step if the
condition is not satisfied, then a person of ordinary skill
would appreciate that the claimed steps are repeated until the
condition has been both satisfied and not satisfied, in no
particular order. Thus, a method described with one or more
steps that are contingent upon one or more conditions having
been met could be rewritten as a method that is repeated
until each of the conditions described in the method has been
met. This, however, is not required of system or computer
readable medium claims where the system or computer
readable medium contains instructions for performing the
contingent operations based on the satisfaction of the cor-
responding one or more conditions and thus is capable of
determining whether the contingency has or has not been
satisfied without explicitly repeating steps of a method until
all of the conditions upon which steps in the method are
contingent have been met. A person having ordinary skill in
the art would also understand that, similar to a method with
contingent steps, a system or computer readable storage
medium can repeat the steps of a method as many times as
are needed to ensure that all of the contingent steps have
been performed.

It shall be appreciated that other embodiments contem-
plated within the scope of the present disclosure may
involve more processes, fewer processes, different pro-
cesses, or a different order of processes than illustrated in
FIG. 9. It should be noted that a computer-program product
may include a non-transitory machine-readable storage
medium storing computer instructions that, when executed
by one or more operations, may perform operations corre-
sponding to the processes and sub-processes of method
1100. Additionally, or alternatively, a computer-imple-
mented method may include operations corresponding to
processes and sub-processes of 1100. Additionally, or alter-
natively, a computer-implemented system may include one
or more processors, a memory, and a computer-readable
medium operably coupled to the one or more processors, the
computer-readable medium having computer-readable
instructions stored thereon that, when executed by the one or
more processors, cause a computing device to perform
operations corresponding to the processes and sub-processes
of method 1100.

It shall also be noted that the system and methods of the
embodiments and variations described herein can be embod-
ied and/or implemented at least in part as a machine com-
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prising a computer-readable medium storing computer-read-
able instructions. The instructions may be executed by
computer-executable components integrated with the system
and one or more portions of the processors and/or the
controllers. The computer-readable medium can be stored on
any suitable computer-readable media such as RAMs,
ROMs, flash memory, EEPROMs, optical devices (CD or
DVD), hard drives, floppy drives, memory sticks (e.g., SD
cards, USB flash drives), cloud-based services (e.g., cloud
storage), magnetic storage devices, Solid-State Drives
(SSDs), or any suitable device. The computer-executable
component is preferably a general or application-specific
processor, but any suitable dedicated hardware or hardware/
firmware combination device can alternatively or addition-
ally execute the instructions.

The systems and methods of the preferred embodiments
may additionally, or alternatively, be implemented on an
integrated data analytics software application and/or soft-
ware architecture such as those offered by SAS Institute Inc.
or JMP Statistical Discovery LLC of Cary, N.C., USA.
Merely for illustration, the systems and methods of the
preferred embodiments may be implemented using or inte-
grated with one or more software tools such as JMP®, which
is developed and provided by JMP Statistical Discovery
LLC.

Although omitted for conciseness, the preferred embodi-
ments include every combination and permutation of the
implementations of the systems and methods described
herein.

As a person skilled in the art will recognize from the
previous detailed description and from the figures and
claims, modifications and changes can be made to the
embodiments of the disclosure without departing from the
scope of the various described embodiments.

What is claimed is:
1. A computer-program product comprising a non-transi-
tory machine-readable storage medium storing computer
instructions that, when executed by one or more processors,
perform operations comprising:
displaying, via a user interface, an interactive failure
probability table comprising a plurality of editable
failure setting rows, wherein a respective editable fail-
ure setting row of the plurality of editable failure
setting rows at least includes an editable probability of
failure field and an editable failure time field;

displaying, concurrently with the interactive failure prob-
ability table, an interactive failure probability graph
that includes a plurality of response distribution curves
generated for the plurality of editable failure setting
rows, wherein a respective response distribution curve
of the plurality of response distribution curves includes
a draggable marker positioned at a point on the respec-
tive response distribution curve that corresponds to a
current value of the editable probability of failure field
and the editable failure time field;

detecting, via the user interface, an input moving the

draggable marker from the point on the respective
response distribution curve to a new point on the
interactive failure probability graph that corresponds to
a new probability of failure value and a new failure
time value; and

dynamically updating the editable probability of failure

field to the new probability of failure value and the
editable failure time field to the new failure time value
in response to detecting the input moving the draggable
marker.
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2. The computer-program product according to claim 1,
wherein the computer instructions, when executed by the
one or more processors, perform operations further com-
prising:

5 while detecting the input moving the draggable marker:

detecting that the input moves the draggable marker

across one or more intermediate points located

between the point on the respective response distri-

bution curve and the new point on the interactive
failure probability graph, and

dynamically updating the editable probability of failure

field and the editable failure time field as the drag-
gable marker moves across the one or more inter-
mediate points.

3. The computer-program product according to claim 2,
wherein dynamically updating the editable probability of
failure field and the editable failure time field as the drag-
gable marker moves across the one or more intermediate
points occurs in real-time or near real-time.

4. The computer-program product according to claim 1,
wherein:

the interactive failure probability graph includes one or

more intermediate points between (a) the point on the

respective response distribution curve that the drag-
gable marker is located and (b) the new point on the
interactive failure probability graph, and

the computer instructions, when executed by the one or

more processors, perform operations further compris-

ing:

while detecting the input moving the draggable marker

associated with the respective response distribution

curve:

detecting that the input moves the draggable marker
across the one or more intermediate points located
between the point on the respective response dis-
tribution curve and the new point on the interac-
tive failure probability graph, and

dynamically updating the respective response distri-
bution curve to include the one or more interme-
diate points as the input is moving the draggable
marker to the new point.

5. The computer-program product according to claim 1,
wherein the computer instructions, when executed by the
one or more processors, perform operations further com-
prising:

detecting that the draggable marker is located at the new

point on the interactive failure probability graph; and
in response to detecting that the draggable marker is

located at the new point on the interactive failure
probability graph:

dynamically updating the respective response distribu-

tion curve to include the new point on the interactive
failure probability graph.

6. The computer-program product according to claim 5,
wherein after dynamically updating the respective response
distribution curve to include the new point on the interactive
failure probability graph:

the respective response distribution curve includes the

new point, and

the respective response distribution curve does not

include the point initially included on the respective

response distribution curve before the input was
detected.

7. The computer-program product according to claim 1,
65 wherein:

the plurality of response distribution curves includes the

respective response distribution curve that corresponds
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to the respective editable failure setting row and a
second respective response distribution curve that cor-
responds to a second respective editable failure setting
row of the plurality of editable failure setting rows,

the respective response distribution curve is displayed in
the interactive failure probability graph with a first
color, and

the second respective response distribution curve is dis-

played in the interactive failure probability graph with
a second color, different from the first color.

8. The computer-program product according to claim 1,
wherein the respective editable failure setting row further
includes:

one or more editable factor fields for setting a value of one

or more failure acceleration factors.

9. The computer-program product according to claim 8,
wherein:

the current value of the editable probability of failure field

specifies a probability of a failure,
the current value of the editable failure time field specifies
a time of the failure, and

the value of the one or more failure acceleration factors
specifies when the one or more failure acceleration
factors are associated with the time of the failure and
the probability of the failure.

10. The computer-program product according to claim 1,
wherein the computer instructions, when executed by the
one or more processors, perform operations further com-
prising:

detecting, via the user interface, an input for changing the

current value of the editable probability of failure field
and the editable failure time field to a different value,
and

dynamically updating the respective response distribution

curve in response to detecting the input for changing
the editable probability of failure field and the editable
failure time field to the different value, wherein the
dynamically updating the respective response distribu-
tion curve includes:
moving, in the interactive failure probability graph, the
draggable marker associated with the respective
response distribution curve to a point on the inter-
active failure probability graph that corresponds to
the different value of the editable probability of
failure field and the editable failure time field, and
updating the respective response distribution curve to
include the point on the interactive failure probabil-
ity graph that corresponds to the different value of
the editable probability of failure field and the edit-
able failure time field.
11. A computer-implemented method comprising:
displaying, via a user interface, an interactive failure
probability table comprising a plurality of editable
failure setting rows, wherein a respective editable fail-
ure setting row of the plurality of editable failure
setting rows at least includes an editable probability of
failure field and an editable failure time field;

displaying, concurrently with the interactive failure prob-
ability table, an interactive failure probability graph
that includes a plurality of response distribution curves
generated for the plurality of editable failure setting
rows, wherein a respective response distribution curve
of the plurality of response distribution curves includes
a draggable marker positioned at a point on the respec-
tive response distribution curve that corresponds to a
current value of the editable probability of failure field
and the editable failure time field;
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detecting, via the user interface, an input moving the

draggable marker from the point on the respective

response distribution curve to a new point on the

interactive failure probability graph that corresponds to

5 a new probability of failure value and a new failure
time value; and

dynamically updating the editable probability of failure

field to the new probability of failure value and the
editable failure time field to the new failure time value
in response to detecting the input moving the draggable
marker.

12. The computer-implemented method according to
claim 11, wherein the computer-implemented method fur-
ther comprises:

while detecting the input moving the draggable marker:

detecting that the input moves the draggable marker
across one or more intermediate points located
between the point on the respective response distri-
bution curve and the new point on the interactive
failure probability graph, and

dynamically updating the editable probability of failure
field and the editable failure time field as the drag-
gable marker moves across the one or more inter-
mediate points.

13. The computer-implemented method according to
claim 12, wherein dynamically updating the editable prob-
ability of failure field and the editable failure time field as
the draggable marker moves across the one or more inter-
mediate points occurs in real-time or near real-time.

14. The computer-implemented method according to
claim 11, wherein:

the interactive failure probability graph includes one or

more intermediate points between (a) the point on the
respective response distribution curve that the drag-
gable marker is located and (b) the new point on the
interactive failure probability graph, and

the computer-implemented method further comprises:

while detecting the input moving the draggable marker

associated with the respective response distribution

curve:

detecting that the input moves the draggable marker
across the one or more intermediate points located
between the point on the respective response dis-
tribution curve and the new point on the interac-
tive failure probability graph, and

dynamically updating the respective response distri-
bution curve to include the one or more interme-
diate points as the input is moving the draggable
marker to the new point.

15. The computer-implemented method according to
claim 11, wherein the computer-implemented method fur-
ther comprises:

detecting that the draggable marker is located at the new

point on the interactive failure probability graph; and
in response to detecting that the draggable marker is
located at the new point on the interactive failure
probability graph:
dynamically updating the respective response distribu-
tion curve to include the new point on the interactive
failure probability graph.

16. The computer-implemented method according to
claim 15, wherein after dynamically updating the respective
response distribution curve to include the new point on the
65 interactive failure probability graph:

the respective response distribution curve includes the
new point, and
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the respective response distribution curve does not
include the point initially included on the respective
response distribution curve before the input was
detected.

17. The computer-implemented method according to

claim 11, wherein:

the plurality of response distribution curves includes the
respective response distribution curve that corresponds
to the respective editable failure setting row and a
second respective response distribution curve that cor-
responds to a second respective editable failure setting
row of the plurality of editable failure setting rows,

the respective response distribution curve is displayed in
the interactive failure probability graph with a first
color, and

the second respective response distribution curve is dis-
played in the interactive failure probability graph with
a second color, different from the first color.

18. The computer-implemented method according to
claim 11, wherein the respective editable failure setting row
further includes:

one or more editable factor fields for setting a value of one
or more failure acceleration factors.

19. The computer-implemented method according to

claim 18, wherein:
the current value of the editable probability of failure field
specifies a probability of a failure,
the current value of the editable failure time field specifies
a time of the failure, and
the value of the one or more failure acceleration factors
specifies when the one or more failure acceleration
factors are associated with the time of the failure and
the probability of the failure.
20. The computer-implemented method according to
claim 11, wherein the computer-implemented method fur-
ther comprises:
detecting, via the user interface, an input for changing the
current value of the editable probability of failure field
and the editable failure time field to a different value,
and
dynamically updating the respective response distribution
curve in response to detecting the input for changing
the editable probability of failure field and the editable
failure time field to the different value, wherein the
dynamically updating the respective response distribu-
tion curve includes:
moving, in the interactive failure probability graph, the
draggable marker associated with the respective
response distribution curve to a point on the inter-
active failure probability graph that corresponds to
the different value of the editable probability of
failure field and the editable failure time field, and

updating the respective response distribution curve to
include the point on the interactive failure probabil-
ity graph that corresponds to the different value of
the editable probability of failure field and the edit-
able failure time field.

21. A computer-implemented system comprising:

one or more processors;

a memory;

a computer-readable medium operably coupled to the one
or more processors, the computer-readable medium
having computer-readable instructions stored thereon
that, when executed by the one or more processors,
cause a computing device to perform operations com-
prising:
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displaying, via a user interface, an interactive failure
probability table comprising a plurality of editable
failure setting rows, wherein a respective editable
failure setting row of the plurality of editable failure
setting rows at least includes an editable probability
of failure field and an editable failure time field;

displaying, concurrently with the interactive failure
probability table, an interactive failure probability
graph that includes a plurality of response distribu-
tion curves generated for the plurality of editable
failure setting rows, wherein a respective response
distribution curve of the plurality of response distri-
bution curves includes a draggable marker posi-
tioned at a point on the respective response distri-
bution curve that corresponds to a current value of
the editable probability of failure field and the edit-
able failure time field;

detecting, via the user interface, an input moving the
draggable marker from the point on the respective
response distribution curve to a new point on the
interactive failure probability graph that corresponds
to a new probability of failure value and a new
failure time value; and

dynamically updating the editable probability of failure
field to the new probability of failure value and the
editable failure time field to the new failure time
value in response to detecting the input moving the
draggable marker.

22. The computer-implemented system according to
claim 21, wherein the computer-readable instructions cause
the computing device to perform operations further com-
prising:

while detecting the input moving the draggable marker:

detecting that the input moves the draggable marker
across one or more intermediate points located
between the point on the respective response distri-
bution curve and the new point on the interactive
failure probability graph, and

dynamically updating the editable probability of failure
field and the editable failure time field as the drag-
gable marker moves across the one or more inter-
mediate points.

23. The computer-implemented system according to
claim 22, wherein dynamically updating the editable prob-
ability of failure field and the editable failure time field as
the draggable marker moves across the one or more inter-
mediate points occurs in real-time or near real-time.

24. The computer-implemented system according to
claim 21, wherein:

the interactive failure probability graph includes one or

more intermediate points between (a) the point on the
respective response distribution curve that the drag-
gable marker is located and (b) the new point on the
interactive failure probability graph, and

the computer-readable instructions cause the computing

device to perform operations further comprising:
while detecting the input moving the draggable marker
associated with the respective response distribution
curve:
detecting that the input moves the draggable marker
across the one or more intermediate points located
between the point on the respective response dis-
tribution curve and the new point on the interac-
tive failure probability graph, and
dynamically updating the respective response distri-
bution curve to include the one or more interme-
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diate points as the input is moving the draggable
marker to the new point.

25. The computer-implemented system according to
claim 21, wherein the computer-readable instructions cause
the computing device to perform operations further com-
prising:

detecting that the draggable marker is located at the new

point on the interactive failure probability graph; and
in response to detecting that the draggable marker is
located at the new point on the interactive failure
probability graph:
dynamically updating the respective response distribu-
tion curve to include the new point on the interactive
failure probability graph.

26. The computer-implemented system according to
claim 25, wherein after dynamically updating the respective
response distribution curve to include the new point on the
interactive failure probability graph:

the respective response distribution curve includes the

new point, and

the respective response distribution curve does not

include the point initially included on the respective
response distribution curve before the input was
detected.
27. The computer-implemented system according to
claim 21, wherein:
the plurality of response distribution curves includes the
respective response distribution curve that corresponds
to the respective editable failure setting row and a
second respective response distribution curve that cor-
responds to a second respective editable failure setting
row of the plurality of editable failure setting rows,

the respective response distribution curve is displayed in
the interactive failure probability graph with a first
color, and

the second respective response distribution curve is dis-

played in the interactive failure probability graph with
a second color, different from the first color.

28. The computer-implemented system according to
claim 21, wherein the respective editable failure setting row
further includes:
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one or more editable factor fields for setting a value of one
or more failure acceleration factors.

29. The computer-implemented system according to
claim 28, wherein:

the current value of the editable probability of failure field
specifies a probability of a failure,

the current value of the editable failure time field specifies
a time of the failure, and

the value of the one or more failure acceleration factors
specifies when the one or more failure acceleration
factors are associated with the time of the failure and
the probability of the failure.

30. The computer-implemented system according to
claim 21, wherein the computer-readable instructions cause
the computing device to perform operations further com-
prising:

detecting, via the user interface, an input for changing the

current value of the editable probability of failure field
and the editable failure time field to a different value,
and

dynamically updating the respective response distribution
curve in response to detecting the input for changing
the editable probability of failure field and the editable
failure time field to the different value, wherein the
dynamically updating the respective response distribu-
tion curve includes:

moving, in the interactive failure probability graph, the
draggable marker associated with the respective
response distribution curve to a point on the inter-
active failure probability graph that corresponds to
the different value of the editable probability of
failure field and the editable failure time field, and

updating the respective response distribution curve to
include the point on the interactive failure probabil-
ity graph that corresponds to the different value of
the editable probability of failure field and the edit-
able failure time field.
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